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Mercurotis Nitrite. — By P. C. RIy, D. Sc. 

(Head December, 1895.)- 
Freliminary. 

Having recently had occasion to prepare mercurous niti^ate in 
quantity by the action of dilute nitiic acid in the cold on mercury, I 
was ratlier struck by the appearance of a yellow crystalline deposit. At 
first sight it was taken to be a basic salt, but the formation oE such a 
salt in a strongly acid solution was contrary po ordinary experience. 
A preliminary test proved it, however, to be at once a mercurous salt 
as well as a nitrite. The interesting compound promised thus amply to 
repay an investigation. 

historical, 

Lefort, Grerhardt and Marignac, especially the last, have studied 
and described in detail the action of nitric acid on mercury under 
varying circumstances. We have to labour here under the serious dis- 
advantage oE not having access to the original memoirs of these French 
chemists. Fortunately, a complete resume of Marignac's work is to be 
found in Fremy's EncyclopSdie Ghimique, The information as regards 
mercurous nitrite, however, is scarcely worth any thing. Roscoe and 

^ Th .0 words whioli have a direct bearing on the present subject are quoted 
beret “L’azotite meroureux se forme ... en memo temps qne Tazotate mercurique, , 
d’apres Lefort, chaquo fois qne Ton attaque da mercure par de Vacida uitrique. 
B^autre part, Gerhardfc n^admet pas Texistence de Vazofcitje merouraux efc il oonsidere 
ies produifcs obteaus comme ^de Taziotate mercuroso-merourique.^* Tome flL, p 240. 

' \'J. %i;t - ' ' " ^ ‘ ' 
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Si'liorleminer in tlieir well-known treatise do not so much ns -mention 
tills componTuk nor is tliere an}^ reference to it to be found in tlie latest 
eJition of Watt’s jOictionury of Chemistry, 

Method of Preparation. 

Yellow nitric acid, sp. gr. 1*410, is diluted with water in tlie pro- 
portion oi- 1 to 8 in a flask or beaker. A large excess of mercury is at 
once poured into tbe liquid. The heat of solution of the acid in 
water helps to stnrt the reaction. A gentle efferresconce of gases at 
once takes place, and in the course of about an hoar yellow needles, 
1 ‘esemuling prismatic sulphur, begin to appear on the surface of mercury. 
After a few hours the liquid together -vintli tlie mercury is carefully 
decanted off, and the salt shaken out of the Tessei over porous tiles to 
remove the adhering mother- liquor. 

P<.u’ purposes of analy.sis, efc., it is preferable to collect tlie fii'st 
day ’.s or at most the second day’s crops only, partly because miuute 
globules of mei*eury get entangled among the mass of the crystalliue 
deposit, which it is tedious to get rid of, and partly because <he com- 
position of the salt varies oh standing in the liquid. Thus it is found 
tluit if the salt instead of being removed is allowed to remain in con- 
tact witli the mercury and the mother-liquor, it gi'adunlly disappears 
ami in its place transparent, perfectly colourless, crystals are formed, 
which grow in size with time. These latter will be described under 
the name of Maiignac’s salt ” which is a basic mei*curoas nitrate. 

Qualitative tests. 

Tbe new compound among otltei's answers to the following tests : — 

1. Dilute sulphuzdc acid slowly evolves niti'ous fumes : more readily 
on heating, 

2. On warming with a large excess of water, globules of mercury 
sepai^nte out. In the cold the decomposition is only partial. 

The pef*/ 60 % cZear mother-liquor, decanted oi¥ tbe mercury, gives 
the following reactions : — 

(a) Boiled with an excess of pure caustic soda solution, it yields 
a black dense precipitate, the filtrate from which, after acidification 
with dilute spiphuric acid, rapidly decolorizes potassium permanganate 
solution and instantly sets free iodine from potassium iodide. 

{}}) Sodium chloride throws down a copious white precipitate ; 
after removal of the calomel, the filtrate is now divided into several 
portions; to one is added caustic soda and a yellow precipitate is the 
result, anodier portion treated with potassium iodide gives an orange 
‘precipitate; whilst a third portion on addition of hydrochloric and 
phosphorous acids yields a further quantity of mercurous chloride. 
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It is llvos eviMent that in the clear solution we have l)oth a 
rrms ami a merr.uric salt as well as a vUrite, Urea <loes not give the 
faintest opalescence to the liquid, showing the absence of niercnric 

A. Mstimation of Mercury, 

In determining the composition of the salt, the amount of mercurj 
in it will have the predominating yoice, on account of its high atomic 
weight; the nitrogen playing only a minor paid. . The estimation of 
this inetai will therefore he described somewhat in detail. 

It lias already been shewn that when tlie salt is heated witli a 
large bulk of water, metallic niercary separates out, leaving in solution 
both an ous and an ic salt. The mercury thus liberated sometiuies 
collects readily into a single globule; sometimes it remains as a grey 
powder, the whole of which it is difficult to aggregate into globules, 
even after continued heating with hydrochloric acid. For estimation, 
the mercury is now transferred to a tailed crucible and kept under a 
de.s.sicator. The mercury weighed in this form will be termed 
mercury all along. 

The solution decanted off the mei’cuiy with the rinsings of the 
vessel is considerably diluted with water and an excess of hydroohloidc 
and phosphorous acids adde^l to it. The mixture is now allowed to 
stand overnight and the precipitate of inercurous chloride weighed in 
the usual way. When, however, it is desired to estimate the oiis and 
the ic salts separately, treatment with sodium chloride is resorted to 
previous to the addition of hydrochloric and phosphorous acids, and the 
calomel then weighed in two instalments. Mthough this method yields 
accurate results, it often proves a very tedious one. After removal of 
the calomel by HOI4-H3PO3, and further dilution of the filtrate with 
wmter, a small quantity of precipitate, varying from a few centi- to 
milligrams is generally obtained the succeeding day, and so on. Pro- 
bably it was the nila\)us acid necessarily pre.sent in the liquid which 
caused this kind of retardation in the precipitation of calomel/”^ 

hi a few cases the mercuty in the ie salt was estimated as the 
sidphide. But this method is alrno.st equally troublesome on account 
of the large quantity of sulphur set fi‘ee. The pores of the filter-paper 
get choked up and tlie filtration, though carried on under reduced 
pressure with the aid of Btm&en’s pump, proceeds very slowly. ]\f ore- 
over the precipitate has to be digested with a strong solution of sodium 


^ 111 the estimation of mercnroas nitrate no such retardation occurs. 
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siilpliite, thorottg'lilj washed with hot water, di'ied and le-washed with, 
'carb,)n bisttlpliile, ptii-ifiad by being kepfc over mercury and re-distilled. 
IJiileas tlie precipitate is treated once more with carbon bisulphide, the 
result is apt to be too high. There is thus not much to choose between 
these methods. Both, however, give satisfactory results wheu conduct- 
ed with care and patience. 

Fref -iration 1. — 0*8695 gram, substance gave 0*274 gram. “ free 
merciirj=31*5 per cent. “ free mercury. 1*1895 gram, substance kept 
over SO 4 ia the dessioator ; July 27fch. 1895, July 30th, wt. = 1*184 
gram,; after a montVs stay ia the dessioator, the wt, was constant = 
1-184 gram. M84 gram, substance gave 0*3485 gram. “fr 0 e”Hg,= 
29*43 per cent. *‘free” Hg ; 0*246 gram.. HgcjOlg from the salt in 
solution = 17*7 per cent. Hg. ; and 0*422 gram. Hg^Clg from the ic salt 
= 30*27 per cent. Hg. 

Freparaiion II. — 1*2865 gram, substance gave 0*3957 gram. ‘‘ free 
Hg, =30*76 per cent.; 0**25 gram. Hg^Clg from the“on .9 salt =16*5 per 
cent. Hg ; and 0*4645 gram. HggO^ fx’om the ic salt = 30*69 per cent. 
Hg, 1*224 gram, substance gave 0*3575 gram. “ free ” Hg, = 29*2 per 
cent,; 0*243 gram; Hg^CIg from the ons portion = 16*86 per cent. Hg ; 
and 0*437 gram. HggClg from the ic portion = 80*31 per cent. Hg. 

Preparation III. — 1*611 gram, substance gave 0*5025 gram. free ” 
Hg, = 30*6*2 per cent.; 0*348 gram. HggCIg from the ou$ salt =17*8 
per cent. Hg; and 0*5965 gram. HgS from the ic salt = 31*33 per 
cent. Hg, 

The results are presented here in a tabulated form for convenience 
of reference. 



“ Free ” 
Mercmy. 

Mercury 
in the 
wSalt. 

Mercury 
in the 

071S Salt. 

Total 

per cent, of 
Mercmy. 

L 

81-5 


... 


2 . 

[29-43] 

30-27 

17 7 

78-67 

3. 

.30-7(> 

30-69 

16*5 

77-93]];: 

4. 

[29-2] 

30-31 

16*86 

77-87 

s.. 

30-62 

31-33 

17*8 

79-75 


Tiie percentage of ‘MVee mercury inaualyis (2) and (4) respectively 
comes out too low. The cause of this has been already explained. 
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Whenever tlie mercury separates out as fine grey powder It is diffieixlt 
to collect the whole of it into globules ; duihng the decantation of tlie 
liquid a part of it is carried and during the process of boiling 
with hydrochloric acid to induce coagulation anothor portion is lost l;)y 
volatilisation. As Fresenius himself remarks : in general a little 

niercurj is lost.” In analysis (5) the percentage of mercury in tlie ic- 
salt is a little too high, because this was estimated as HgS (see ante 
p. 4). It would be safe to take 307 as the percentage of mercury 
both in the free ” state as well as in the ic salt, and tliis nnmbei* has 
been actually taken in calculating the percentage in (2) and (4). 

B. Estimation of Nitrogen. 

The salt was boiled with water and after separation of free ” 
mercury, tlie clear liquid was made up to a definite volume and gene- 
rally 4 c.c. of it treated in the nitrometer. In the case of very dilute 
solutions of alkaline nitrites and nitrates it is generally the custom to 
take a larger volume of the liquid, evaporate it to dryness and then 
dissolve the residue in the minimum quantity (say2cc.) of winter. 
But unfortunately this could not be done in the present case, as thereby 
insoluble basic salts were formed. In dealing with small quantities 
any experimental errors would no doubt be lii</hly magnified and thus 
tend to vitiJite the result; but the method is one which admits of 
rigorous exactitude, as was proved by blank experiments with dilute 
solutions of protassium nitrate.’*' 

Preparation lY. (a) Sabstance=:0*2554 gram.; Yolume of solution 
= 65 c.c. 

4 c.c. Sol. = 3’5 c.c. 1^0 ; t=33^0 ; p = 76Q mean - (mean of 4 cocor- 
dant estimations). Whence NO == J T4f> per cent. 

(6) Substance =2'008 gram. ; Yol. of Sol. = 226 c.c. 

4 c.c. Sol. =3'5 c.c. NO (mean of 3 estimations) ; t=31° C ; p = 
760 m.m. 

Whence NO = 1T87 percent. 

(c) Substance = 2*299 gram. ; Yol. of Sol. =234 c.c. 

4 c.c. Sol. =3*9 c.c. NO (mean of 4 estimations) ; t = 32*^0; p=s 
760 m.m. 

Whence NO =: 11*93 per cent. 

* One who has made the estimation of nitrites and. nitrates almost his life- 
long study testifies as regards the Crum-Frankland process, ‘Hhat ia the absence 
of organic matter and with proper manipulation in the shaking tube, the method 
is one of great ficouraoy, and capable of determining extremely small quantities of 
nitrates or nitrites.” Warington — Chem. Soo. dour. 1879, page 387. 
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EvMence as to the salt being a nitrite piire and simple. 

As the Crum-Frankland does not enaide us to discriminate between 
tlie nitrate and tlie nitrite^ use was nnide of the well known reaction 
between urea and nitrous acid.^ 

It was found that the solution of the ous and ic salt was only 
slowly and imperfectly acted upon by dilute sulphuT-ic acid, it was 
therefore treated with pure caustic soda and warrneil. In this way 
the nitrite was converted into an alkaline salt. 

Substance = 0’7285 gram. ; VoL of Sol. =100 c.c. 

After absorption of OOg by strong lye : 

4 c.c. sob = 2*85 c.c. N t = 32Xb 

5 do. =3*55 do, 

10 do. =7'10do. \p = 756 m.m. 

Whence NO =11*7 pei* cent. 

As the urea also gives up the whole of its nitrogen accordinii: to the 
equation giveii below, the experimental error is thus diminished by half. 

2 HNO, 4 C 0 N 2 H 4 =C 03 42N2 + 3H20. 

Dunstan and Dymond’s method of estimating nitrites was also 
applied ; but in tliis case it is extremely difficult to prevent leakage of 
traces of air. The result in general was rather high. 

The mean of the seve)*al estimations of nitric oxide is 11*74. 


Discussion of the Besults and Theoretical Gonsiderations. 
The results accord well with the formula : 

HgN024l/2H20.t 



Theory. 

Found. 

= 200-00 

78*43 

78*55 

= 30-00 

11*77 

11*74 

= 16-00 

6*27 


= 9-00 

3*53 


255*00 

100-00 



On dilution with a sufficiently large quantity of water, the salt 
moreover undeigoes dissociation ; thus : 

Hg2{^"02)2=Hg + Hg(N02)2. 


* For details of this process see “ A gasomefcric mefcliod of determining nitrous 
acid, ” by P. F. Frankland, Ciiem. Soc. Jour. LI 1 1, 364, 

t While correcting the proofs I may as well mention here that the salt has 
the formula Hg2l^02. Since the memoir wa^ presented to the vSociety, I have made 
repeated analyses of it, the mercury being estimated as sulphide, as phosphorous 
acid gives very low results in presence of nitrous acid. The percentage of “ free 
mercury has been found tc be , 31'41, that in the ic salt, 31*41 and that in the 
ous salt, 17*8 ; total 80*62, Theory for Hg^jNCjn requires 81*8, 
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The amount} of niereiiry set free being equal to tliat containefl in 
tlie m salt, qnanf iraiive proof of wln'ch bas been given a])ove. The 
dissoeia,tion of niercnrous nitrite is analogous to that of calomel:* 

Diininulion of pressure in one case playing tlie role of di hit ion in 
tlie tdher; nearly 22 per cent, of the salt, however, dissolves as suck, and 
dilution has no furtlier eifect in increasing the proiiottion of dissociM- 
tioin {Vvle table, p. 4). 

The present compomid throvrs additional light on the action of 
nitric acid on the cojiper-inercurj group of metals. It is now admitted 
by chemists that ‘‘ in their relation to nitric acid metals must be divid- 
ed into two classes.” To tlie former belong those wdiich produce 
ammonia and hydroxylamine from it ; e. g. Tin, Zinc, Cadmium, Iron, 
Alaminium, Potassium, &c., wdiile the latter includes Co]>per, Silver, 
Mercury and Bismuth. These seem to enter into direct iinitm with the 
nitrogen of tite acid, instead of displacing its hydrogen. The formation 
of the nitro compounds of tlie fatty series by Y. Meyer’s method lends 
additional supfiort to this theory. This nitronic constitution of nitrous 
acid, as Divers pints it, also explains the advantage of red or yellow 
nitric acid in dissolving metals of the silver- mercury class. f 

;^J+H I KO, + HO 1 XO, = 

Indeed, the presence of nitrous acid seems to be sine qua non for 
the dissolution of metals like silver, mercury, <S}c., as was first pointed 
out by Russell. t Tin's chemist also showed that wh.en silvei* dissolves 
in nitric acid, “ silver af/r/Ve is formed in quantity, pai-tly- in solution 
in the silver nitrite liquor, partly as crystals,” Tlie stability of silver 
nitrite in presence of strong nitric acid is noteworthy, as ordinary 
nitrites are decomposed even by the weakest acids. The nit)-onie 
nature of silver nitrite affords a ready explanation of this appaz^ent 
anomal}". 

Ac worth and Armstrong in their classical researches found “^Hhat 
‘‘the amount of gas [NO] obtained by decomposing silver nitrite by 
“ nitric acid varies according to the strength of the acid, leing greater 
the iveaher the acid” (the italics are ours) again “no amount of 

^ Harris and Y. Moyer’s recent experiments fully bear out the conclusion arriv- 
ed at by Gelling years ago. See “ Ueber den Molekularzustand des Calomedamp- 
fes” Berichte : 27 (1894) p. 1482. 

t Divers: Chem. Soo. Journ. for 1883 Trans., p. 443; also ibid, Trans. for 1885 
p. 231. 

t “ On the action of Hydrogen on Silver Nitrate,” Ohem. Soc. Journ. Trans. 
[ 2 ] xii. 3. 
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lieatino: wil] eifect this [decomposition] if the acid be concentrated.” 
Mercuroas nitrite seems to behave exactly like silver nitrite. 

The traces of nitrous acid, present in the yellow nitric acid, no 
doubt, start the reaction, but how to account for the continued forma- 
* lion ot mercurous nitrite? For, this small quantity is soon used up 
according to the equation given above. There must be a parallel 
reaction going on to keep up the supply of nitrons acid. Acworth and 
Armstrong thus explain the action of copper on nitric acid.f 
Cu + 2 HlS^Og = 2 H + Cu(N 03)2 

2 H+ HNO 3 = HNO 2 + OHg 

3 HbrOa = 2 A^O + HNOs + OHg. 

Adopting this view, the mercurous nitrite would continue to be 
formed for some time, and being insoluble in the meiistiuum, would be 
preeipated; wldist mercurous nitrate would I'emain in solution. The 
strength of tiie acid also would go on diminishing, till a time arrives 
when mercurous nitrite is no longer stable in this liquid, tlie nitrous 
acid decompojsing according to the equation ; 

3 HKOjj =2 ISrOd-HNOg + OHg 

and Marignac’s salt begins to be formed. The transfo^'mati on of the 
nitrite into nitrate is however very slow, the process extending over 
weeks. 

During the initial stages of the reaction the reverse change seems to 
take place ; for, on the surface of the mercury somewhat brisk e:Eer- 
vesceiice goes on, but proportionally very little nitric oxide escapes. 
During its upward ascent most part of it is absorbed, thus : — 

2 NO+HKOg + H^O =3 ENO 2 , 

A strong proof in favour of this view seems to be the fact that 
as soon as the superincumbent liquid is poured off, torrents of red 
fumes appear on the surface of mercury.J 

On the Reduction of Nitric Acid, &c., Ohem. Soo. Joiirn., VoL LI, (1877 ), 
p. 54 et seq. 

t Wiietlier NO is formed through the agency of nascent hydrogen, or by the 
direct action of the metal on nitric acid must be left at present an open question. 
0/, Daville: De Tetat naissant, Oompt. Rend., 1870, LXX., 22, 550. 

t Yeley also arrives at this conclusion. '' If the conditions are such that 
“these metals [Copper, Mercury and Bismuth] dissolve, it would appear that the 
“ metallic nitrite is at first formed, together with nitric oxide. The former is de- 
composed by the excess of nitric acid to liberate nitrous acid, whilst the latter 
“ reduces the nitric acid to form a further quantity of nitrous acid.” 

“Eventually the net result is the product of two reverse chemical chaugos 
“ repi'eseiited by the equations — 

(X) , 2 NO+ HNO 3 + H 2 O -3 HNOo. 

( 2 ) 3 HN02«»2 no + HNO 3 + ILO.” 

Proc. Royal Soc. (1890;, 4 S, page 458. 
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Tiie place o£ raerenrj in tlie Periodic System woiild nateally 
Justify tlie expectation tiaat it would yield the analogue of silFer nitrite, 
and the present compoiuid is a realisation of it. 

xllthoiigli the coinpoiinds of monatomic mercury resemble the 
corresponding ones of silver, there is a sharp distinction between them. 
Silver never gives basic or hydrated salts, whilst the compounds of 
mercury with nitric or nitrous acids seem to be almost invariably basic 
or hydrated or both. 

It has already been said that for purpose of analysis the first dr 
second day’s crop should be collected ; after a longer time a granular 
mass of yellow rhombic tabular prisms (?) is obtained, which is 
ratiier richer in the percentage of mercury and at the same time much 
less stable. When this salt, after being dried on the porous tile, is kept 
in the bottle, it constantly evolves nitrous fumes. 

Temperature also seems to have important bearing on the forma- 
tion of the present salt. The ordinary temperature of the Laboratory 
in the summer season, 31° to 30°C., seems to be very favourable for the 
growth of the needles. 

The different mercurous nitrites and nitrates and mercuric nitrite, 
as also an attempt to prepare nitro-ethane with the aid of the com- 
pound now described, will form the subject of subsequent communica- 
tions. 
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Novieia? Indie® X. Some additional Pnmariaceas.— % D Pbain. 

[Eead 4fch December, 1895.] 

The remarks made at the commencement of the ninth contribution, 
of species new to the Indian Flora apply to the present one also. 

The Fimariacem form in reality only a suborder of 
The limitation of genera here has given even greater troubleythan in, 
the case of Fafamracem proper, while of late years systematists have 
had to contend with a complicated synonymy due to a well-meant but, the 
writer believes, too rigid application of the rules I'egaiding piioiity of 
nomenclature. As in the present paper the writer adheres both to the 
generic limits and the generic names of the Flow’d of British India^ and 
as no new genera belonging to the group have been reported fiom India, 

no new genetic key is required. 

1. HYPECOUM Tour™ 

Key to the Indian species. 

* Leaf segments linear; flowers yellow; fruits pendulous 

thickish ... ... ... ... ... 1. K parvijlorum. 

Leaf segments oblong ; flowers pale purple or white with 
purple streaks, rarely yellow ; fruits ascending narrow ... 2. fl. leptocm'pum, 

1; Htpecoum PABViFliORUM Ear. ^ Kir, Bull. 8oc. Moso, xv. 141 
(1842). H. procumbens Jff. /. T. Flor. Ind. 275 (1855); Flo7\ Brit. 
Bid. i. 120 (1872) nec Linn. H. pendulum Boiss. Flor. Or. i. 125 (1867) 
ill parte^ syn. H. caucasicum Koch exclus. vix Linn. 

Add to localities of F. B. I. : — Y.AY. HimaLx^ya ; Gilgib, Giles / 

Substitute for distrib. of F. B. I. Beluchistan, Afghanistan, 
Western Persia, Turkestan, Yarkand, Soongaria, 

This species comes just within the western border of the Indian region. It 
is a plant with precisely the habit of Eypecoum pendulum^ with which species M. 
Boissier has identified it but differs so markedly in certain respects that Sir 
J. D. Hooker and Dr. Thomson, in both their treatises on the Indian species, have 
preferred to include it in M. proc'imhens, It does not agree in habit with this latter 
species nearly so well, hut its fruits, being more decidedly dehiscent into joints than 
those of time S. pendulum are, agree better with those of B. procumhens. It will be 
noted that Hooker and Thomson include the plant in a species that has S-lobed 
outer petals, while Boissier includes it in one that has entire outer petals. Both 
courses are justifiable because in the Indian plant this character breaks down; 
some of the specimens have entire, others have 3-lobed petals. The originnl 
Soongarian specimens on which Karelin and Kirilow^s species was founded have 
entire outer petals as in S. pendulum ; the characters on whieh they have relied in 
distinguishing their plant are the greater tendency to dehiscence of capsule seg. 
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Bienfcs and the fact tliat the epidermis remains entire after the segments have 
fallen away. This is characteristic of the Indian specimens also, -whetlier the miter 
petals be lobedor entire, and it is on this acconnfc that the writer makes the identi- 
fication noted above. Tims considered the plant is- seen to bo a very distinct 
geographical form occupying the eastern portion of tljc Mediterranean and Central 
Asian region. The dilferences implied by their fruit-characters are however so 
chscidcdly only differences of degree, that in a monographic review of the genus 
it Vv-oiild probably be preferable to unite H, parvifloj^um with H. peadaZam as M. 
Btdssier has proposed. For the purposes of a local Flora it is obviously better to 
follow Sir J. D. Hooker and Dr. Thomson in separating them. 

2. Hypecou.m leptocakpom E. f. T. Flor. Ind, 276 (1855); FJor, 
Brit. Incl. i. .120 (1872) ; Franchet, Bulk 8oc. Bot. Fr. xsxiii. 391 
(1886) ; Maxim.^ FIo 7\ Tangtd. 87 \ Flnmi. Mongol. 8%. 

Add to localities of F. B. I. Badaksiian, F^bngkEeyde! 

Kaniaoii, JDtdhie / Boo tan, Clmmbi and Phari, JDr. King's Collectors ! 
Distrib. E. Tibet (Thorold!) S. E. Tibet (King's Collectors!) IST. Tibet 
(FrsetualsM !) China; Kansu (Potanin!) Szechnen (Pratt!) Yunnan 
{Delavay !) 

This very distinct species comes just within the northern border of the Indian 
region. Its area lies to the east of that occupied by the preceding but without 
overlapping it. Yery nearly related to this and perhaps only varietal! y distinct 
is H. cJiineme Franchet, [PZ. David, i. 27 (1881)]. This differs somewhat from 
II.. leptocarpmi in foliage and differs moreover in Having yellow petals. The colour 
noted for the petals of H. leptocarpum tire “pale purple*’ (Hooker) and “pink,” 
“rose,” “slate-coloured,” “ bluish- white,” “white with purple-streaks” (various 
collectors sent by Dr. King) ; in one gathering from Ghunibi, the petals liave been 
noted as “yellow.” This gathering therefore, agrees with M. Franchet’s plant, 
which comes from the neighbourhood of Pekin, as to Bowers ; at the same time 
it has the foliage of the other specimens and could not be separated, even as a 
variety, from E. leptocarpum. The existence of this form strongly supports M. 
Franchet’s suspicion (loc. cit.) that II. chinense is merely a variety of K. leptocar^ 
pitm. In Northern Tibet and Mongolia the flowers, Mr, Maximowicz says, are 
always pale-yellow, never blue. 

DICEKTBA Borkh. 

Key to the Indian species. 

^ Bracts elongate, capsules narrow linear, coriaceous : — 

t Bracts as long as pedicels; capsules torulose, seeds 

opaque ... ... ... ... ... I. D, toridosa. 

ft Bracts shorter than pedicels; capsules not torulose, 

seeds shining ... . ... ... 2. D. Hoijlei. 

Bracts very small, capsules broad (seeds sinning) : — 

t Capsule membranous, acute at both ends, early dehis- 
cent ... ... ... 3. D, Macrocapnos. 

ft Capsule fleshy, ovato'-cordatc, tardily or not dehiscent 4. D. scandens. 
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In habifc, ibe Himalayan differ widely from all the North Asian and 

North American forms ; in this respect they agree with the American plant known 
as Adhimiti. cirrhosai which, differing as it does from Dicentra only in having its 4 
petals united, scarcely deserves generic rank. 

1. Dicehtba TORUtosA H, /. ^ T., Flor. Ini. 272 (1855) ; Flor. 
Bnf. Ind. i. 121 (1872). Khasia ; Griffith I Mann I Collett I Burma ; 
lljneU, Anderson ! Distrib. YanriBn {Belavay !) 

M. Franchet has shown the writer Chinese specimens of this species recently 
received at Herb. Paris. 

2. Digentra Eoylei H , f. ^ T., Flor. Ind. 273 (1855) ; Flor. Brit 
Ind. i. 121 (1872). Corydalis scandens Franch. BidlrSoc, Bot. Fr, 
xxxiii. 391 (1886) ; Ft Belavay. Ai^ (1889) nec Spre7ig, 

Kamaon : Simla, Lady JDalkousie I Miissoorie Hoyle! Falconer! 
Dippi, 8,000 ft. Brandis 3272 1 Bootan : Griffith! Khasia : Griffith! 
Bohertson! Distrib. Ynnnan {Belavay !) 

This is the second of the Bcandent gronp of Dicentras characteristic of the 
Himalayan region that extends to South-west China. M. Franchet in referring 
the whole genus Dicentra to Corpdalis adopts a course with which the writer is 
much inclined to agree, but which in a paper like the present it is not advisable to 
follow. The step is only a reversion to the view advocated by Sprengel. By a 
lapsus calami the specific name of another North-west Himalayan plant has been 
given in the Plantae Delavayauae ; Delavay’s specimens show that the Yunnan plant 
is D. Fotjlei, 

3. Dicentra Macro capnos Fram. Dicentra scandens JS. /. T, 
Flor, Ind. 273 (1855); Ge7t. FL i. 66 (1862) ; Flor. Brit Ind. i, 121 
(3872) 7zec Waljp. Dactylieapnos thalictrifolia Wall. Cat n. 3426/2 
tantum (1829) naqiiacpiazn Tent, Flor Nepal. Macrocapiios Hoyle ex 
Lmdl. Nat. Syst. ed. ii. 439 (1836) y Boyle III. 68 (1839). 

Gaehwal : Edgeworth ! above Kinoli, Bnthie n. 3820 1 above Qliat, 
7-8,000 ft. Buthie n. 3821 ! Kamaon : Dwarahat and Sobah, Sahazn^i- 
pur Collectors! neai' Kaladoongi, etc., Bavidson! Blinkiuorth (Wall. Oat. 
11 . 1426/2) ! Boyle ! 

Nepal is also given as a locality for this species both in Flor. Ind. and Flor. Brit 
hid. This is the result of Dr. WalHch having, in the distribution of the H. I. 0. Her- 
barium, mixed specimens of this species sent him by Blinkworth, with his own 
Dactylieapnos thalictrifolia from Nepal. But though Wallich erred in his identifi- 
cation he did not issue Blinkworth^’s plant as a Nepalese one, the original tickets 
as well as the lithographed catalogue alike indicate carefully that Blinkwortli^s 
plant (which is Waliich’s n. 1426/2) came from Kamaon. Wallich’s n. 1426/1, which 
he himself collected in Nepal, is not a mixture of two species ; it is his own Dacty- 
licapnos thalictrifolia and is the only Dicentra that he obtained in Nepal. The 
Walliclnan error was pointed out by Boyle {III. 68) in 1839, but his remarks were 
aafortiinately ignored by Walpers {Repert i. 118} when in • 1842 he revised the 
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genus. Indeed WaJpers deliberately identifies the present plant, which is Royle’s 
Macrocapno^, with DaMylicapnos of Wallich, although Eoyie is careful to point out 
that Wallich’s plant is quite different from his. Sir J. D. Hooker and Br. Thomson, 
unwilling to invent a new name for the Kamaon species, use Walpers’ name for it, 
retaining Wallich’s for the Nepal species seeing that it was the plant which Wallich 
originally clescribed. Unfortunately, however, the use of Walper’s name did not 
originate with liiinself but with Don, who employed it, without any of the 
blunders of Wallich or of Walpers, for the Nepal plant. This original description 
(Prodr. Flor. Is^ep. 198) is indeed so meagre that it might apply to either species but 
the fact remains that it can only apply to the Nepal one, since the Kamaon plant, 
named D. scimdens in the Flora of British India, had not then been collected, 
and has not even yet been obtained in Nepal. And, as if this were not 
enoiighj we find that in the account of the Nepah plant in Sweet’s Bni, FI, 
Garden, Don’s name Bidijtra scandens of the Proclr, Flor. Kep, is expressly 
stated to be the same as Wallich’s Dactylicapnos thaliotrifolia of the Tent, 
Flor. Nep. ; this account is written by Don himself. This being the case 
Walper’s name must go to designate, as he intended that it should, the plant 
already named by Don Diclytra scandens. The best distinctive name for the 
Kamaon plant seems then to be that which Eoyie had proposed to use genericaily s it 
has accordingly been here adopted. 

4. Bicektra scandens Walp. Rep. i. 118 (1842) — syn. Macro- 
capnos Boyle exclus. Diclytra scandens D. Don, Frodr* FI. Nep. 198 
(1825). Coryclalis scmdexis Spreng. Syst Veg, iv, cnr. post. 265 (1827). 
Diclytra scandens 0. Don, Oen, Syst, i, 140 (1831). Dactylicapnos 
thalictrifolia Wall Tent, FI Nep. 51. t. 39 (1826) j Gat n. 1426/1 
tantum (1829); G. Don, 141 (1831) ; D. Do7i in Sweet, 

Brit, Ft Gard. ser. ii. t. 127 (1832). Dicentra tlialictrifolia H. f. ^ 21 
Flor, Ind, 273 (1855) ; Flor. Brit. Ind.i. 121 (1872). 

Nepal: Noakote, WaUich n. 1426/1 ! Sikkim; very common. 
Bootan; Griffith ! Kiiabia ; very common. Mishmi : Yen, in woods, 
Griffith! 

There is little doubt that this species is quite distinct from the preceding in spite 
of their having been considered identical by W'allich. The bibliographical con- 
fusion that has prevailed as the result of this identification has been discussed 
above under the Kamaon species. 
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Since IS'FS, wlien the account of this genns in the Flora of British India was 
published, the number of species reported from the Indian area has been doubled. 
For our acquaintance with eight of the newly reported species from the north- 
west Himalayan region, we are indebted to the exertions of Mr. Duthie of Saharan- 
pur j ten more are due to the extensive exploration of the provinces of Sikkim and 
Chumbi eoriduoted by Dr. King during the past twenty years. Four others from 
the north’west and north-east frontiers have been obtained by Dr. Aitchison, Mr. 
Ellis, Mr, Lace and Dr. Watt. The remaining species, recognised in this paper as 
separate, are plants known at the time of pnhlioation of the FZora of British Indian 
but in that work referred to other species. In nearly every case they had already 
received the rank of varieties j in every instance not only their existence but the fact 
that they exhibit characters deviating from those of the species to which they have 
been tentatively referred, has been pointed out by Sir Joseph Hooker and Dr. 
Thomson i their present recognition as species apart is due to the communication 
since 1872 of more extensive material for study. 

In the foregoing Key, which has been prepared principally with a view to the 
assistance of field botanists, pains has been taken to avoid as far as possible the nse 
of floral characters. The characters derived from the flowers do not in the writers' 
experience assist one greatly in classification. The relative length of spnr and 
lamina of the larger outer petal is not quite a reliable character ; though in the 
majority of cases this relationship remains fairly uniform, there are some in which 
it does not, there being considerable variability in the absointe length of spur 
within the limits of some at least of the species here recognised, without any cor- 
responding alteration of dimensions on the part of the lamina. The presence or 
absence of wings to the petals is another character that, taken by ii self, appears to 
fail; at. all events among Indian species it has been found necessary to include in at 
least two, 0. cachemiriana and G tibetica, that are widely divergent, forms which 
save for the complete absence of wings to the petals cannot be distinguished 
from their respective types. Nor is colour of material assistance. In the large 
majority of Indian species the flowers are some shade of yellow, in one instance 
(0. ofhiocarpa) so faint that the flowers are almost white; in the remaining 
species the flowers arc mauve or purple. But one species with usually purple 
flowers (C jlaccidn) sometimes has yellow petals, and two species usually with yel- 
low flowers ( C. meifolia and 0. crispa) sometimes have them mauve. 

That good ohavaoters for purposes of classification are likely to be obtained 
from the fruit and seed is very probable. But in a considerable number of cases ripe 
fruits and seeds are still unknown; it is very difficult to obtain the fruits of autumn 
flowering species owing to the necessity that collectors are under of hurrying away, 
before their fruits are fully ripe, from the .iuolement altitudes that many of the 
species affect. In the meantime, therefore, it has been deemed advisable to use 
for purposes of arrangement and, as far as possible of specific diagnosis also, the 
more general characters derived from habit and foliage. 

It may be mentioned that it has been found impossible in drawing up the 
Key to retain unbroken the section of species with fibrous roots and l-seriate 
seeds proposed in the Fiora of British India. One of the three species included in 
that section proves to be possessed of a fusiform rootstock and to be more nearly 
allied to G. fiabellata and G. adiardifoUa, two species with also l-seriate seeds though 
already placed in the other seotiou. On the other hand 0. Laelia, a new species from 
Sikkim, has fascicled fibrous roots and oval capsules with 2-seriate seeds. The sec- 



1896.] 


D. Praiii — Some additional Fiimariacefe. 


m 


tions recognised in the most recent revision of the natnrni order ^ seem already to 
require reconsideration on accormt of the enormous accession during recent years of 
Chinese species; the writer therefore refrains for the present from giving names to, 
or even from attempting to define, the limits of the more or less natural groups that 
occur in the genus. It is however only just to those who may consult this Ivey, to 
explain that it has been made to adapt itself to as natural a serial arrangement of 
the Indian species as it has been possible to draw up ; in no single instance has a 
species been intentionally removed from the vicinity of its nearest allies to suit the 
exigencies or to facilitate the construction of an artificial Key, 

Of the species in the list the first three and the forty-sixth (0. rupestris) belong 
to the flora of the Orient, the remainder of the north-west Frontier and almost all 
the north-west Himalayan ones are species whose affinities are with the Alnaian and 
Siberian flora j those of the Central aixd Eastern Himalaya, with very few excep- 
tions, show on the other hand Chinese affinities. ^ 

The number exhibited within brackets after the serial number of each species 
in the list indicates to the student the serial number it bears in the Mora of British 
India* 

L (4,) COBYDALTS DiPHYLLA Wall. Tent. FloT. Kep* 54; leaves op- 
posite long-petioled, twice ternateljcut, primary petiolules not exceeding 
the petiole in length; spur widely infundibuliform rapidly tapering, 
obtuse slightly incurved at tip. Wall. Oai. 1480. C. longipes Dob, 
Prodr. 198 (not of DG*y G. Hamiltoniana Bon^ Syst, Gard.i.l4i2. Cory- 
dalis sp. Orif, Icon. PI. Asiat t. 658, f. 3. G. rutaefolia R. f. T. 
Flor, Ind. 262 ; Flor. Brit. Ind. i. 122 (not of Sihtli. ) 

Centbal and Western Himalaya : Hepal, WalUch u. 1430! n. 1433 
in part I Kaniaon ; common* Kavshmir ; common. Hazara ; Stewart ! 
Kurram Valley, But hies Gollectors I Distrib. Afghanistan. 

This species has a globose tuber; the “long slender root ” (De Candolle) or 
“slender rootstock” {JSonker ^ Thomson) ascribed to it is in reality that part 
of the stem between the deeply buried tuber and the surface of the soil. 

The species is easily distinguished from its nearest allies, G. nUaefoUa^ G. Lede- 
hourianaj 0. persimi 0. cyrtocetitraj C. darwasica, G. macrocenira and C. Seiverzovii 
by its long-petioled leaves. 

Dr. Aitchison, in reaffirming M. Boissier’s contention that the Afghan plant 
united to this by Drs. Hooker and Thomson is different from C. rutaefolia^ has not 
called attention to the fact that, while this is the case, the Afghan plant to which 
Boissier and he refer is even more distinct from the Himalayan one than it is 
from true C. rutaefolia. In any -case Dr. Aitchison’s synonymy is slightly at 
fault; granting C. Griffithii to be the same as G. rutaefolia H. f. & T. (no5 of 
Sibth.), vrhioh is what he claims (Journ. linn. Soc. xix. 151), the n«ame G. diphyila 
Wall., which is about 30 years prior to Boissieris, ought to have been used. Not 
only however are the two species quite distinct, tney are not even representa- 
tive forms growing in distinct areas; quite recently Mr. Duthie’s collectors have 
obtained true G. diphyila as Avell as C.persica (C. Grijfi-thii) in the Kurram Yailey, 
while GenL Gatacre on the other hand has collected C, persica in the Ziarat Talley. 

* Prantl and Kunclig, in Engler, NatuvUch. Pjianzenfani. 
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2. (mh 4.) OoETDAUS PISRSICA Cham. ^ Schhcht,, Linnma i. 567 ; 
leaves opposite sessile or sliort petioled twice teenatelj cut ; spur 
Bot iufiindibuliform, obtuse recuiwed and slight! j incurved at tip* 
Boiss. Flor. Orient, i. 127, 0. Oriffithsii Boiss. Diagn. ser. 2. i. 15. 0* 

Griffitbii Boiss. Flor. Orient, i. 127 ; AifcJiison, Journ. Linn. Soc. xix. 
151. Corydalis sp. Griff, le. PL As, t. 658, f. 2. 

ISTorth-West Himalaya ; Karat Yallej, 7,000 feet, Gataere ! Kurram 
Vally, AiicUsonl Luthiers Collectors.^ Disteib. Afghanistan; Hortbern 
■•■Persia. .■ ".,'■ ' ■ 

Kear the preceding species, hut hardly, as Aitohison suggests, the same. Here 
the leaves as in C. rutaefoUa msLy either be sessile or shortly petioled but even if 
petioled they are easily distinguished fi*om the leaves of 0. diphyUa by having the 
primary petiolules longer than the petioles. The flowers too are quite different, the 
differences being not at all badly shown even in the indifferent reproductions of 
Griffith’s drawing. 

Mr. Boissier has himself expressed the belief that his own G. Grijffithii does 
not differ sufficiently from C.persica. Br. Begel has gone farther and has identified 
0. pernica with 0. verHcilltms BO.; had this been justifiable then M. de Candolle’s, 
as being the older name, is the one that should have been used. But it seems 
better in the mean time to keep C. i>erticillariSf which has flowers with straight 
spurs, more like those of 0. ruiaefoliti proper, apart from G. persica. The specimens 
from Turkestan referred to €. persica by Br. Eegel (Act. Hort Petrop. viii. 694 t. 16) 
have flowers wnth broad explanat© lips to the outer petals, in this way differing 
rather markedly from all the remaining opposite-leaved members of this section. 
Among the material of the genus kindly lent the writer for study by Dr. Batalion 
from the Imperial Herbarium, St. Petersburg, is one specimen which shows that 
originally Br. Eegel had thought of separating the broad-lipped plant under th© 
name C. darwasica Regel; this name the wu'iter proposes to sustain. The Jigure 
given by Br. Regel does not show clearly the character of the lips. 

3. ( — .) CoEYDALts CTHTOOENTRA Prain; leaves opposite, sessile, 

twice ternately cut, petiolules very long; spur very long, not inf undibuli- 
form much recurved throughout, erect from the base and overarching 
the lamina of its lip ; inner petals projecting beyond outer. 

jSToeth- We ST Himalaya: Chitral, Younghushand I 

Habit of C, Ledehouriam and the other sessile-leaved members of this group. 
Floxvet'S 1 in. long, twice as large as in the two preceding species, spur not incurved 
at tip, Bi'acts large ovate entire, longer than the pedicels. 

Tiiis very closely approaches 0. macrocentra Regel, from which however it differs 
in having smaller leaves, entire bracts; shorter pedicels, pnrple or pink, not yellow 
flowers, and ovules more numerons and in 2-rows. The spur of G. macrocentra is 
moreover at first straight and horizontal as in 0. SewerzoviL not erect from the base 
as in this species. As regards leaves'and bracts it more resembles G. Sewerzovii; 
more closely still does it approach C. Ledehonriana, of which it may ultimately prove 
to be an extreme lai'ge-flowered form. The spur in Q. Ledehouriana is however in 
most oases very different, having usually an incurved tip, and being generally some- 
what infljitedj there are, however some, specimens of G.-ltedehoariana from Tur- 



1896.] D. Praiii — Sorm additional Fiimiixi 2 icem, 21 

kestan witii flowers that, though much smaller, a good deal resemble those of 
C » macrocentra. 

That tlie species of the opposite leaved group do not essentially differ from the 
bulbous-rooted Gorydalis with alternate leaves, is evident fi*om the fact that occasion- 
ally the leaves (as ah*eady pointed out by M. do Candolle for C. rutaejolia) may be 
sub-opposite only. Moreover even when patently opposite not infrequently one of 
the leaves exceeds the other in size and then, it is very usual to find, especially in 
0 . dipkylla and in 0 . macrocentra^ in the axil of the larger leaf a branch that may be 
a leafy shoot only or may be an inflorescence. Sometimes brandies occur in the 
axils of both leaves ; this however is rare : more rare still is it to find that these two 
branches alone are present, the central axis remaining undeveloped. 

4. ( — .) CoEyBALis ALPESTRis 0. A. Meij. Verzeiclin. Pfi. Cauc. 

176 (1861) ; leaves alternate 3-sect segment.s ail sessile deeply 3-sect, 
lobes oblong mucronulate entire or 2-3-tootlied mncronnlate ; raceme 
few-M., flowers close-set, bracts ovate-acute entire equalling the pedicels, 
outer petals shorter than the much-upturned obtuse slightly incurved 
spur. Ledeh. Flor, Boss. i. 98 {1842). Gorydalis pauciflora var. parvi- 
fiora Eegel, Bulh 8oc, Mosc, xxxiv. 136 (1861) ; Boiss, Flor, Orient, i. 131 
(1867), 0. pauciflora VAR latiloha Maxim, Flor. Tangnt. 38, t. 24 (1889). 

Kashmir: Musjid Valley, 13-14,000 feet, Buthie n. 13238! Distrib. 
Caucasus and (fide Regel) eastward to Kamtschatka and Alaska. 

Rootstock a short solid conical scaly tuber dividing below 5 stems i|-4 in., not or 
hardly longer than the 2-4 scattered canline leaves in the axils of which arise small 
leafy shoots, and with 2-3 lanceolate scales between tuber and lowest leaf j petioles 
2-3 in., blade.s f in. diain., segments l-i- in. lobules ^ in. wide j radical leaves 1-3 
similar to cauline but smaller ; bracts i in. long ^ in. wide ; flowers f in, long. 

Avery interesting addition to the Indian Flora, one of the results of Mr. 
Buthie's journey of 1893. By Dr. Regel, M. Boissier, and Mr. Maximowicz, Br, 
Meyer’s species has been rednced to 0. pauciflora Pers. [^Synops. ii. 269 (1807)]. 
But there is little doubt that Dr. Meyer and Mr. Ledebonr were justified in treating 
this as a species. There are tangible differences in the flow’^ers and in the leaves 
— differences which both Hegel and Boissier admit ; even however if these possessed 
bub the trivial value assigned them, there remains the character of axillary branches, 
which, though neglected by Ledebour and Regel, nevertheless exists in the 
Caucasus specimens of the plant presented to Herb. Calcutta by Br, Radde, and 
is also figured and commented on by Mr, Maximowicz. Other alternate -leaved species 
of Gorydalis (§ Capnites) have it is trne the normally simple stems casually branch- 
ed. But in the writer’s experience not only is branching in these species a purely 
occasfonal feature, the branches when they occur appear nobin the axils of the leaves 
as in G. alpestris, but in the a.xils of tbe ieo/-scn?es below the lowest stem-leaf. 

That G. paur/ijlora VAit. iatiZoba Maxim, and C, paunflora var. parvi flora 
Re;yel differ as varieties, the vrriter quite believes. He believes further that the 
present plant might perhaps to bo considered varietally distinct from both. But 
while this is the case, he is convinced that all three are to be considered “ varieties ” 
cf one species, C. alpestns^ which it is much better to separate from €• pauciflora ^ 
and which is well characterised by the presence of leafy shoots in its axils. 

The true C. pauciflora has been very excellently figured by Ledebonr in Ic. Ph 
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FLAIL t. 450. The iis-Qally- quoted figure by Delessert ia Jc. t. 9, fi 

A. is either a yery bad represeutatioa or has beeu drawn from another species j 
the drawing shows flowers with the spur much shorter than the petals. The 
citation of this plate as representing Persoon’s plant should be abandoned by 
botanists* 

5. (5.) CoRYDALis CASHMERIANA EoyU ( m*ore KasbBiiriana H. f. 

T. Flor. Ind. ; Cachemiriana E. f. ^ T, Flor. Brit. Ind .) ; rootstock 

with scaly tip, emitting from its base a fascicle of fusiform fibrous 
roots. 

YAB. typica : outer petals subequal, both crested ; spur slightly 
curved, as long as lower lip, almost as long as lamina of upper lip; 
bracts rarely more than 3-fid. 

North-West Himalaya: Kashmir; Boyle! Buthie! to Western 
Nepal, Buthie / 

Stems 4-12 in. (in Mr. Buthie’ s most recently collected Kashmir specimens) ; 
spur 11 mm. long, lower petal 11 mm., lamina of upper petal 12 mm, long. 

VAR. brevicornu Prain:, outer petals subequal, both crested, spur 
straight, shorter than the lamina of npper lip ; bracts often 4-6 fid. 

Eastern Himalaya: Sikkim, rare. Ghumbi and Phari, weiy com- 
mon. 

Stems 4-10 in. (often 10 in, in Chumbi specimens) ; spur 5-6 mm. long ; lower 
petal 11 mm., lamina of upper petal 12 mm. long. 

VAR, ecristata Prain : outer petals devoid of crests, lower longer 
than upper ; spur much curved, longer than lamina of upper lip ; bracts 
much divided. 

Eastern Himalaya : Sikkim, in Jongri and on the Nepal Frontier, 
common. 

Stems 2-I( in. always dwarf j flowers usually much larger than in the preceding 
varieties, tlie extreme measurements heiug— minimum, spur 10 mm., lower outer 
petal 10 mm., lamina of upper petal 8 mm.; maxhnum, spur 15 mm., lower outer 
petal 13 mm., lamina of upper petal 10 mm. 

It is not improbable that this last very distinct variety may prove to be a 
species apart. Thongb reported as often as eight times it has nnfortunately not yet 
been collected in fruit. The species most nearly related to the group of forms in- 
cluded under C. cashmeriana are the next described, which differs in the points noted 
in its diagnosis and C. Franchet, from Yunnan, which differs in having 

all its bracts entire, in having more flowers arranged in an elongated not a subnm- 
bellate inflorescence, in having shorter and thicker pedicels, and in having longer 
and narrower capsules. It is also nearly related to C. pachijcentra Franchet, from 
Yunnan and G, curvijlora Maxim, from Kansu ; along with these it helps to form a 
very natural group of closely allied forms. 

6. (— .) CORTDAUS TRIFOMOLATA Franch. Bull. Soc. Bot. Fr. 
xxxiii. 392 (J886j ; radical leaf solitary 3-5-sect, cauliue solitary 3-folio- 
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ate long petioled, flowers subunibellate, bracts entire ovate longer tlian 
tbe short pedicels, spar straight shorter than the upper petal. Flantae 
Belavayanae 46 t. 14 a. (1889), 

Sikkim: Natong, Dr. King^s Gollectors I Too-ko-la Gummtns ! 
Distetb. Yunnan. 

Hootstoch small, emitting from base a fascicle of fusiform tubers. Stems solitary 
6"10 ill. Radical leaves long petioled early withering, petioles 1-2 in. blade i ’-n. 
across, cmiUne near top of stem, petiole ^ in. long, lobes in. long, ^ in, wide j flowers 
f in. long, yellow and purple ; racemes termmar2~4 fld. ; bracts f in. long, *1 in. 
aorowss ; sepals minute. Oapsidc linear-oblong. 

Very nearly related to C. oxypetala eiud. to G. cashmeriana ; from the former it 
differs in having subumbellate flowers, from the latter in. having entire bracts j from 
both it differs in having a solitary, petioled cauline leaf. 

7. ( — .) CoRYDALis LATHYROIDES Prain ; erect veiy slender, 
radical leaves 0, stem-leaves two rather wide apart in upper half of 
stem, each with an axillary leafy branch ; racemes at ends of stem and 
branches 3-5-fld., bracts very small ovate entire ; flowers small yellow. 

F.-W. Himalaya : Kumaou ; Ealam Valley, 10-1 1,000 feet, on rocks, 
Puthie n. 2708 ! 

BooUfoch not collected, the stems rigid, with a subopposite pair of very small 
leaf scales at its base. Stein 4-8 in., branches S-i in. Cauline Uaves 2^ in. long, 
sessile, simply 3-j agate pinnate, the pinn<» ovate obtuse ^ in. long by :|- in. across, 
glaucous beneath entire or slightly 2-, rarely 3-lobed. Bracts very small, 
pedicels ^ in., capsules i in. narrowly oblong, style persistent, stigma 2-lobed; seeds 
very small black shining. 

This is such a very distinct plant that it is impossible to refrain from provid- 
ing a description in spite of its having been incompletely collected. The flowers 
are reported by Mr. Duthie as yellow, they are unfortunately in so advanced a state 
that they do not admit of satisfactory examination ; the length of spur relatively to 
lamina cannot be made out and the presence or absence of crests on the petals can- 
not be determined. Bat by their small size, not much exceeding that of the corolla 
in Q. clavicidata, the flowers differ much from those of all Asiatic species except the 
Chinese G. racemona Pers., which in other respects this in no way resembles. The 
absence of rootstock makes it impossible to assign the species with certainty to its 
true section. Obviously however, in spite of its much smaller size, its nearest ally 
is G. paeoniaefolia Pers., concerning the sectional position of which also some dubiety 
.still 'exists. . , . 

8. ( — .) CoRTDALis GRAMINEA Prain; erect slender, radical 
leaves very long-petioled segments narrowly lanceolate 3 (terminal), or 5 
(three terminal with a pair opposite lower down), stem-leaves two near 
the apex and close together the lower short petioled with 6 segments, the 
upper sessile with 3 segments, each with axillary racemes ; racemes 
5-10 fld. bracts all linear entire much shorter than pedicels, upper petal 
as long as the. straight cylindiuc spur. 
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Sikkim : Peykiongla, 18,000 feet, King's Collectors ! near Pemberingo, 

Gnmmim! 

Stem O-S in. Radical petioles 7-9, in. segments l|-3 in. long, I- J in. wide, lower 
canliEe petiole | in., i-1 in. below upper sessile leaf ; cauHne leaf-segments similar 
to radical bnt shorter and narrower ; bracts i in., pedicels i in. ; flowers yellow | in. 
long, both onter petals winged. 

Very near to 0. Unearioides Maxim, from Kansu and 0. Frattii Franch. from 
Szechnen wiiich resemble each other in racemes and bracts, but have different spurs 
and rjidical leaves. Of the present species the rootstock has not as yet been collect- 
ed so that in this respect it cannot be compared with either. From both, however, it 
differs in having larger flowers and entire, not laciniate, bracts as well as in having 
secondary racemes in the axils of the two cauline leaves. Of Indian species it most 
closely approaches 0- polygalina, of which it has mneh the flowers and which also 
sometimes has axillary racemes. In 0. polygalina however the foliage is quite 
different, while the cauline leaves are numerous and scattered along the stem. 

9. (6.) CORYPAUS POhYGAfJNA IT. 

Add to description of E. B. I. : — 

Stems simple or with axillary racemes, several from a stontish rootstock with 
scaly tip, which emits numerous lateral and basal much elongated narrowly fusiform 
roots; radical leaves long-petioled, 3-sect with always the tejrminal petiolulate, 
and occasionally the lateral sessile segments again trisect, lobules all oblong-lanoeo- 
late subequal. 

Add to localities Sham-chen Syam-ohu-clien 

King* s Collectors ! 

Nearly related to 0. the characters of which species serve to indicate 

that this also, in spite of its numerous stem-leaves, is really a member of the 
same group as the various 2-foliate species referred to in the preceding note. Its 
most intimate ally is however 0. Detoayi Frauch. iBiilL Soc. Bot. Fr. xxxiii. 393 
Flant. JJelavay, 14 b. (1889)] from Yunnan, which differs from this 
species in having the radical leaves more divided, the crest on the upper petal 
smaller, and the rootstock smaller with the roots more slender. No single one of 
these characters would be sulScient to separate the two plants specifically ; perhaps 
even their combination only entitles the Yunnan plant to vai’ietal rank. 

10. (7.) COKY-DALIS JUNCBA Wall, 

Add to description of F. B. I. : — 

Radical leaves solitary very long petioled, 3.sect, segments long petioluled again 
3 sect, lobes sessile 3-partite, ultimate divisions ovate acute to (rarely) linear-lanceo- 
late. Seeds brown, arillate, very minutely pitted, occasionally 1-seriate, 

Two very distinct forms of this species occur in Sikkim j one, exactly like the 
original plant from Nepal, with rather long slender pedicels much exceeding the 
bracts and with the petiole of the radical leaf shorter than the stem. This form 
extends eastward to Phari, Ohumbi and Bootan. The other form, confined to Eastern 
Bikkim and East Nepal has flowers nearly twice as large, pedicels not exceeding the 
bracts and a radical leaf with petiole as long as the stem. But intermediate forms 
occur and it is not possible to treat the two forms even as distinct varieties. 
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IL (2.) CORTDALIS FLACCIDA iT. /. T. 

In one gathering, from Clio-la in Silddra, the I^ativo Collector recorrls the 
flowers as ‘‘yellow;’* in all the others the flowers are said to be “purple,’^ “dark- 
porpie,” or “ reddish-blue.” 

■ 12.. .(3.) .COBTDAbIS LSFTOGARPA ■ £r. /, F. 

Add ho localities of F. B. 1. : — Ass.am : 'Faga Hills, at.Koliima and 
Jotsonm Praiul on Japvo, Oohmh I '■ Makj'PUE : Kliongwi Vallej, Watt I 
Upper Be RMA: Mynela, /kdersow / 

13. ( — .) CORYDxUdS TRITERNA'PA Franc/t.f 

Tall, leaves thrice ternate and ultimate segments again S-partite to 
-sect, the lobules spatliuiate. ' . . 

Maistpor: Ghiiigsow, at 7-8,000 feet, TFa^^ n. 6314 ! 

Stems 1-2 ft. roots tufted; radical petioles 8-10 in,, cariline 3-4 in., primary 
petioliiles 2 in., secondary |-f in , lobules glaucous beneath f in. long, |-J in. across. 

This plant, very distinct from any other Indian species, may possibly prove 
to be the same as M. Franchet’s G, trifemata of which it closely imitates the 
foliage. It also, however, resembles somewhat 0. Davidi Fraiichet, from E. Tibet 
and 0, Balansm Prain,^ from Tori tin; this latter, however, rather belongs to the group 
containing C. ophiocarpa. Till flowers and fruits are reported, the identity or non- 
identity of the present species with any of these cannot be vouched for. Its tufted 
roots indicate that its natural alliance is wdth G. leptocarpa, with which species it 
has in fact been by Dr. Watt tentatively placed. 

14 ( — .) CoRYDAhis Laelia Train ; OTech, quite glabrous, leafy, 

leaves equally ternate, segments again ternate, lobes 2-jugateiy pinnati- 
partite, ultimate lobules lanceolate 2-3-M, radical petioles very long, 
all broadly vaginate in lower third ; racemes in large wide-spreading 
panicles, lowest bract leafy incised the remainder linear as long as the 
pedicels. 

Eastern Himalaya: Sikkim ; Lingtoo, Hatoot, Patangla, Minefs 
Gollectoy^s I Chximhi ; Lu-ma-poo, Kungboo, Jxkgf’s Gollectors ! Bootan,- 
in Upper Dichu Valley, Cummins! 

^ OoEYDALis BALANSiE Pm.in ; tail, leaves glaucous beneath, 2-pinnatisect, the 
lobules ovate unequally 3-5'lobed; racemes lax many-fld terminal and axillary, flowers 
white, bracts small ovate-acute pedicels very short; outer petals spathiilate npex 
obcordate mucronulate, dorsal wings very small, upper lamina 4 times as long aS 
saccate incurved spur; inner petals with pro|ecting apical wing j capsules iiarro%v 
subfalcate apex acute ; seeds 1-seriate compressed black, minutely puncticulate and 
with large strophiole. 

Tonkin ; Langson, ‘‘a rentree des grottes,” Batansa n. 1657 1 

Stems 12-18 in. petioles 3-4 in. long, pinnse 8-Jugate in subopposite pairs, petio- 
Inies 1 in., segments |~I in. by in. lobes shallow. Flowers f in. Capsules in, 
long. 

Perhaps nearest to C. ophiocarpa /buh with larger flowers and very different 
foliage and fruits. 

J. II. 4 
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Roofs nnnieroiis tufted from sides and base of tery short stock. Stems 2-3 feet 
high. Eadical petioles l-lj feet, canline 6 in., petiolnles f in., laminas 3 in. across. 
R/owers f-l in. bright yellow, the upper petal equalling the straight spur, both outer 
petals broadly winged. Capsttles ovate. 

This very fine species much resembles C. thyrdflora (C. GorfscJiaJcovU H. f. & 
T., vim Schrenk)? it has very similar flowers and fruits. But though in general 
habit these two agree so closely they are in reality extremely different ; 0. thyrsi- 
jinra has pinnate, not ternate leaves, and has a long fusiform rootstock, not a dense 
tuft of fibrous roots. 

15. (8.) OORYDALIS CRTTHMIFOLU Eoyle, 

16. (9.) CORYOALIS Falconert E, /. T. 

17. { — .) CoRYBALis MUCUONIFERA Maxim. Flop. Tapgut. 51, t. 
24 f, 19 ; stem sliort breaking into diffuse cmspitose branches from the 
base, leaves petioled 8-sect, segments shortly stalked 3-partite, nltiinate 
lobes linear oblong obtuse; racemes few-M., flowei’S hidden among the 
large rhomboid flabellate-multiM bracts. 

Eastern Himalaya: Phari, at Ting, Dr. King's Collector's I Distrib. 
Tibet. 

Glmicovs; rootstock cylindric in. diam. 2-3 in. long; stems l|-2 in, ; radical 
leaves numerous with flattened winged petioles -J'-f in. long, narrow'er than the leaf- 
segments. Flowers yellow , in., sepals small laciniate, spur slightly incurved 
shorter than the upper lip which is uncrested or has only a slight crest near middle ; 
ovary oval 4-o-ovnled rather longer than style; fruit oblong usually 2-seeded 
twice as long as persistent style, sharply defiesed and buried amongst the bracts 
by an abrupt curvature of the apex of pedicel ; seeds black, shining. 

The only difference between the plant from Phari and that of North Tibet is 
that the leaf-segments and the tips of the lacinise of the bracts are not mncronate 
in the southern locality. However, as Mr. Maximowicr/s figures and description 
explain, they are not always mucronafce even in the original locality. 

18. ( — .) OoHYDALiS Hknjdersonii Eenisley, Jourri. Linn. Soc. 
xxx, 109 (1894); small, stoutish, glabTons, slightly branched, ieayes 
long petioled 3-lid, radical many withering, cauline rmmerons close-set, 
segments long stalked 3-sect, ultimate lobes also long stalked and twice 
tripartite lobules oblong obtuse very small with or without a very short 
terminal mucro; racemes congested few-M., flowers almost hidden 
among the large foliaceous bracts. C. tibetica Eenclers. Lahore to 
Yarkand, p. 309 nec E. /. ^ T. 

N,-W, Himalaya: Zo-gi-la, Stewart! Taglang Pass, Eeyde ! Distrib* 
Yarkand (Eenderson !) ; Tibet ^Thorold I). 

Glaucesccnt ; root.stocjfc cylindric in. diam. 2 to 3 in. or more long; stems 
2-3 in. ; all the leaves with flattened winged petioles 1 in. long A in. across, their mar- 
gins beset with very small glandular hairs, petiolules in. ultimate lobules narrowly 
spathulate mucronate or not. Mowers yellow -I in. long, sepals small obliquely 
triangular subentire, subpersist&nt j spur straight almost as long ns upper lip wAuch 
is boat-shaped with sHgbty reflexed margins and utjcrested ; ovary oval 10-ovuled 
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on!? I as tag as stylo ; froifc oblong 8-9 see<led, twice as Jong as persistent style, 
sharply detlexed and biiried amongst the bracts by a sharp curvature of the inuch 
elongated pedicel; seeds re niform- orbicular, minutely puncticuhite. stropliiolute. 

Ecsembles generally €. mmr<mijera Maxim, and 0. I^weri Hems!, but dilT<*rs 
from tiUi ffjnner in having j»etioles much broader than its leaf-segments, from the 
latter in having its leaves equally ternate. like Q, muavnljera it differs also from 
C. Bou'eri in not having its leaf-segments, even when mucronate, whicdi tliey by no 
means always are, prolonged into a setaceous tip. From both species C* Hendcr^onii 
differs in having flowers three times as large and seeds three times as tiumerous. 

19 , ( — .) CoBYDALis Bowbri HenisL Joimi* Linn. Soc. xxx, 108 ; 
stem short breaking into diffuse ctespitose branches from the base, 
leaves very long petioled primarily 3-sect, lateral segments short-staiked 
3-partite, terminal long-stalked 2-jngate pinnate, ultimate lobes linear- 
lanceolate terminating in a very long setaceous tip ; racemes congested 
few-M., flowers almost hidden among the large rhomboid flabellate- 
mnitifid setaceo-niucronulate bracts. 

F.-W. Himalaya : Kamaon, Nipchang Valley, 13-14,000 feet, Shibn 
in Datnia, 12-13,000 feet, and near Naihil,- in Kntti Yangti Valley, 
Byans, at 11-12,000 feet, JDiithie n. 27u5 1 Distrib. Tibet ( Thorold /). 

Glaucous; Tooistoclc cylindric in. diam. 2 to 3 in. or more in length; stems 
2-3 in. ; radical leaves numerous, with flattened winged petioles 2 in. long I in. 
across at length disappearing, petioiules | in,, ultimate lobules narrowly epatbulate 
and ending in a long setaceous tip. Flowers yellow J in., sepals small laciniate, per- 
sistent ; spur slightly incurved rather longer than upper lip which is uncrested or 
has only a slight crest near middle ; ovary oval 4-5-ovnled two- thirds length of style; 
fruit oblong usually 2-seeded, twice as long as persistent style, sharply deflexed 
and buried amongst the bracts by an abrupt curvature of the apex of the somewhat 
elongated pedicel ; seeds strophiolate. 

Except for the longer spur and the much longer style, this in flower much 
resembles, and in fruit almost repeats the characters of C. mua'on ifera. The foliage, 
however, is very different, more resembling that of 0. Rendarsonii though the 
leaves differ in not being equally ternate and in having long setaceous tips, while 
the flowers are one-third the size of the flowei’S of G. Hendersonii. 

20. (snl) 16,) CoRYDAUS OisiMi EiAKA PratVt ; sub-glau- 

cous, much branched slender, leaves long-petioled equally twice ternate, 
segments 3-5 oblong deeply cut, racemes lax few-fld. terminating long 
slender brandies ; bracts small, the lower cut into lobes, the upper entire ; 
outer petals winged the low’'er not saccate the upper with long slender 
recurved spur; capsule linear, seeds J -seriate. 0. iongipes Wall. Tent. 
Flor. Vej>. 53 t. 42 fig., partly only in text ; Cat. n. 1433 in part ; 
Maxim, Flor, Tangut. 51 not of DC, 

Himalaya : Kashmir, Kolahir above Liddarw^at, on wet rocks, 
11-12,000 feet Dnthie n. 13521! Kamaon, frequent, nn. 2713! 

5812! 5314! ISTepal ; Wallich n. 1433 with C. diphylla a7id 

loith C. iongipes j ! Scully ii. 290 I Sikkim ; Tongloo, and Saudakpho 



I). Frain— Some additional Fnmariace83. 


[iTo. 1, 


lOjOOO ft. GamUe n, 22l Jongri, An(hrson S6Q I M9 l Oammie King's 
Collectors! LaclitiBg, jSoote’ (the Sikkim ’’ Seri}. Md. Or,) I 

Gammien, 372 ! Eapoop and Cho-le-la, Einfs Oollectors ! Cbtiinbi ; very 
common, King's OolleGtors ! Phaii ; Otinghoo n, 454^1 Distrib. S. Tibet 
{Lama Xfjyen GyaWko a, 344). 

Sums weak, much branched, leafy. Leaves membranous. Flowers yellow in. 
long; posfcioous petal shorter than the slender spur. Capsu/e varying from J in, 
20 Chumbi, Sikkim and Kepal specimens to | in. in Kashmir and Kamaon ones; the 
style 2-iobe(i. 

This and the next species, taken together, constitute the Gorydalis sihwica of 
Indian authors. The only character which this plant has in common %vith 0, sihirica 
is its 2-lobed stigma ; it differs in habit, foliage, floral structure and fruit. The seeds 
though similar are a little smallex’. In habit it almost exactly repeats the 
characters of the next species (0. Imgipes) which has flowers extremely like those 
of C, sihirica^ the double confusion resulting frona the union first of 0, Oasimiria7ia 
and Q. Imgipes because they are identical in habit though totally different iii 
flower and fruit, and again of (}, longipes aiicl 0. sihirica because, while of different 
habit, their flowers and fruits are identical, lias led to the belief that 0. sihirica is a 
very variable species. The -examination of specimens of O. sihincn collected by 
Turcmninow near bake Baikal and else-where, and attberiver Kolyma by Augus- 
tinowicz, leads me to doubt whether the genuine 0. sitmca is a variable species. 
And the careful analysis of flowers and examination of fruits from 28 different 
gatherings of 0. Casimiriana and from 31 different gatherings of C. longipes shows 
that neither of these is in the least degree variable, at all events in the direction of 
passing into each other. An apparent exception to this is a solitary gathei'ing from 
Chumbi which, with flowers exceedingly like those of 0. Casimiriana, has unripe 
capsules like these of 0. longipes. But the evidence that we have in this plant an 
intermediate between 0. Casimiriana and 0. longipes is far from complete. Its 
flowers instead of being intermediate in form between those of the other two have a 
spur with an exaggerated curvature. The stigma too differs from that in either 0. 
Casimiriana or 0. longipes and resembles that of 0. iongolensis Franchet from 
SzGchuen, another nearly related but nevertheless quite distinct species. 

21. {s?ih 16.) CORYDALIS lokgipesDO. Prodr. i. 128; snb-glancoiis, 
mtich brancked, slender, leaves long-petioled equally twice ternate, 
segments 3~5, ovate deeply cut, racemes lax few-fld. terminating long 
slender branclies, bracts small all cut into narrow lobes ; outer petals 
crested, the lower pouched at base, the upper with stout or slendez* 
straight or slightly.recurved spur; capsule oval, seeds 2-seriate. Wall. 
Tent. Flor, Nep. 53 in' part and excluding fig. ; Oat. n. 1433 in part, 
0. sihirica Massim. Flor. Tangnt. 51 as to spp. from Kamaon and Khasia. 
0. filiformis Boyle, III. 68. 

Himalaya: Garhwal, near Mussoorie, Boyle! King! Kamaon, 
Kalam, Strachey and Winierhottom I JSTepal : Wallich (mixed with preced- 
ing and with G. dijphyllii) I Sikkim : Tongloo, Thomson! Anderson n, 364 1 
365! King! GamUe n. 8426! Sandakpbo, Gamble n. 3903! King's 
Golkctors! Jongri, common, King's Oollectors! Singalelab, Knrz f 
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Clarhe mu 125S5 I 12710 ! Khasia ; Shillong, etc., Hooker and Thomson / 
Clarke lu 7300 I n. 41*266 ! 2[a7m! Gallathj! Murdoch ! 

weak, nmch branched, leafy. Lmive.^ Tnernbranous, ilowcrs yeliuw in. 
long; posticous petal long as its spur. Gajmtde J in,, style as in. C. Casimirvma. 

On Dr. Jioyle’s origiiiai sheets of C. jlUfornrh tlii.s is the plant distributed. 
And it would appear as if Dr. Hoyle had distingnished this from the jn’cceding species 
■for, though he does not rnetj-tion 0. Casirniriwin under any name in III. Him. he has 
named it C, longipesin Herb. Saliaranpur. Dr. Wallich^s n. 1433 is a mixture of this, 
o£ C. Crmniiridna and of his own C. diphylla ; the latter fact probably explains 
the use of the name 0. km-gipes by Don to designate 0, diphylla. This is also the 
plant from Karaaon and Khasia referred by Air. Alaximowicz, donbtfuily as to itself, 
and to the exclusion of C. lofigipes Alaxim, not of DO. (0. Casimiriami Duthie h 
Prain), to 0. sibirica. When preparing the present paper the writer came to the 
same conclusion ms Air. Alaximowicz, viz : — that the species -with capsules in which 
the seeds are l-seriate must be O. longipes DC., since AL de Candolle has described 
6'’. lowf/ipes as having Imear capsules. This view possessed the great advantage of 
enabling the use of Boyle’s name G. filiformis — regarding -which, owing to the existence 
of authentio specimens, there was no dubiety possible — for the jjlant vvitfi ovate cap- 
sules. And wdien duplicates were distributed from Calcutta to the great European, 
Herbaria, the species -with linear capsules was issued as 0. longipes and that with 
ovate capsules as C. filiformis. Bub before publishing this paper, tlie "writer took 
the liberty of referring the matter for final decision to Air. C. de Candolle. He 
and Air. Baser Jiave -most kindly compared specimens of both plants w’ith tin; type 
specimen of C. longipes in the Prodromus Herbarium. The result of their examina- 
tion is that the original description of the capsules of C. longipes does not accord 
with their actual condition ; the true 0. longipes is in reality the same as C. filiformis 
Boyle. In consecpience of this the plant with linear capsules is still unnamed and 
Air. Duthie and the writer have named it C. Cashniriana as a slight recognition of 
the obligation under which A,tr. G. de Candolle’s kindness has placed them. Students 
of the genus should therefore note that sheets issued from Calcutta as C. longipes 
are in reality 0. Casimiriana ; those issued as 0. Jiliformis should be known as 
C. longipes, that being the oldest name. 

These t-wo species, along -with 0. iongolensis and G. gracilis, form a very natural 
group of species that perhaps only differ fx’om each other as species of secondary rank.=^ 

This is not the only instance in Corydalis where two species repeat practi- 
cally every vegetative character and only differ slightly in fiow'er and more consider- 
ably in. fruit. A good example of the same parallelism among Eastern Asiatic 
species is exhibited by the well-known Eastern Chinese and Japanese species 0. 
incisa Fers. and a species froni Central China which has been named in Herb. Paris 
and Herb. Calcutta by AI. Franchet and the winter; the following is a brief diagnosis. 

CoEYDALis Hemsleyana Franchet ^ Pvaiu ; rootstock rather slender dividing 
at apex, crowned with radical leaves and emitting numerous slender fiexiious stems; 
leaves alternate long-petioled, twice ternate, segments ovate-oblong acutely incised ; 
bracts oblong-cun eate incised sliorterthan the pedicels; sepals laciniate; outer petals 
both crested, and with explanate margins ; fruit wide-ovate acute at both ends. 

Central China : Hupeh, n. 3729 1 

Yery near C. incisa Fers. from which it difiers in its smaller size (stems 8 
instead of 20 in.), larger dowers with spur rather longer than lamina, and shorter 
wider fruits. 
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22. (— •.) CoEYBAUS nucmA Frain ; gl ancons, very slender, 
branched at the base only, leaves long petioled, 8-nate, the lateral 
segments again twice ternate the texnninal 2-jiigate pinnate its lobes 
ternate, ultimate lobules all very small widely oblong irregulaiiy lobed, 
racemes rather dense few-fld., bracts incised shorter than pedicels, spar 
straight. 

Sikkim : Ney-go-lah, on the Singalelah range, Dr. King^s Gollectors ! 

Rootstoch thin wiry, stems filiform 4~6 in. cuuliiie leaf solitary, short-petioled, 
sometimes 0, radical petioles 2 in. secondary petiolules | in., lobules -I in. across. 

yellow f in. Tipper petal slightly ridged near middle hut not truly winged, 
spar as long as lamina, attached to inner petals by a 2 :>rojeoting marginal tooth. 

A very distinct species. The capsules unfortunately are not yet ripe, 

23, ( — .) CoEYBALis CR.ISPA Pmiw; stems short leather slender, 
diffusely branching from the base and freely branching thiwghoat, 
leaves all short petioled, radical withering, unequally teiniate, the lateral 
lobes again ternate the central longer-stalked and twice ternate, the 
petioles expanded to the first division, segments irregularly 3-5-lobed, 
racemes dense many-fld. terminating stems and branches, lower pedicels 
very long exceeding the long linear bracts ; upper outer petal winged, 
with a much recurved slender blunt spur as long as lamina y capsules 
oblong small, seeds shining. 

Easteen Himalaya : Gliumbi j at Perm-la, near Chum-la-ri, and 
at Sjam-po, Kint/s Collector I Phari ; Goop, etc., / Distrib. 

S. Tibet {Lama Ujyen Gyatsho n. 325). 

Rootstoch rather slender 10-12 in. long, breaking at crown into many again 
diffusely branching heads, stems 6-8 in , leaves 11-2 in. petioles § in, ultimate 
segments |-J- in. across. Floivers | in., blue and white, or yellow with purple tips, 
the wing of upper petal extending half-way along the much recurved spur. 
Cwptiule 1- in. 

A very distinct species, of the same group as 0. hngipes which it resembles in 
its recurved spur and C. ruwosa which it resembles in habit, but unlike any other 
Indian species in having the process from the upper staminal phalanx not free 
inside the spur but attached to its anterior wall for fths of its length. 

24 (— .) CORYDALIS Kingii Ffoin ; sub-glaucous, stems slender 

branching; cauliue leaves 1-3 scattered, unequally ternately divided, late- 
ral segments sub-oixposite arising close to stem long-petioluled and again 
ternately divided, terminal very long-petioluled and again twice ter- 
iiately divided with distinct secondary petiolules, ultimate segments 
all 3- fid to -sect, lobules obovate acute, radical leaves vanishing ; 
racemes lax-fiowered, terminating slender branches, bracts large obovate 
acute; pedicels long; sepals obliquely cordate acuminate subentire; 
outer petals shortly narrowly winged near tips, limb of upper broad ; 
spur cylindric straight except at the obtuse slightly incurved tip, J 
longer than lamina ; young capsule long very slender ; seeds l-seriate. 
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PiTAET ; Lam.a Ujym Gyatsho, m ^ ^ 

Rhizome very slerulor, -Ajin. cliam. clotlied to-vrardapex witli nnmerniis laneeolato 
scales, and emitting from tip slender stems mucli attennated at point of origin from 
axils of fica'les ; stems 6-12 in. ; leaves 3 in. long, 2- in. across,; petiole in. ; primary 
lateral pefciohiles 1 in.; centr.al petioliile I’o in., its secondary petiolnle | — | in.; 
lower bracts ]: in. long, in across, entire, upper smaller; pedicels §— | in. 
JP2owcr.s purple I in. long, spur f in. 

. A very flistinot species in liabifc recalling . tbe O. juncm gronp Imt witb,, very 
different rootstook and flowers, and in foliage somewhat- resembling C- flacsida bnt 
again with ve,ry different ..flowers and rhizome. As regards fl.on'ers -it most closely 
resembles C, deemnhens Pers. from Japan, but it has a rela-tively longer spur and' its 
lip--in.argin.s Aire not explanate; .its rootstock ■ too is altogether different, that of 
0, decuwkbens being tuberous. 0. Kingii is not very nearly related to any Indian 
species. 

25. (17.) COEYDALIS COT^NUTA JR.oyle. 

Add to synonyms of F. B. L : — Corydalis ramosa var. — Mich, 
Journ. Linn. Soc. xix. 152 {not of WalUch). Distrib. Afghanistan; 
(Kuram Valley, Aitchison n. 298! 324) ! * 

26. (15/2.) Corydalis ramosa Wall. Oat. 1434; stem erect or 
procumbent branched, leaves twice ternately divided, ultimate segments 
OA'ate lanceolate, racemes terminal lax many-fld., bracts leafy incised. 

VAE. typica; stems erect; habit and foliage of G. sihlrica Pens., 
from Avliich the plant is only distinguishable by its different flowers. 
Wall. 0at.l4iMy partly. C. chaeropbylla Boyle in Herh. K. W. Ind. not 
of Wall, 0. oreeta FaZc. MSS. in Herb. Saharanpur, 

hToRTH-WEST Himalaya: Kamaon, Blinhworth in Herb. WalL 
{n. 1434 partly)! Boijle 1 Strachey and Winterhottom n. Ill Beid ! 
Garhwal; Falconer! DnfMe ii. 94,4}l GVmMe n. 24300 ! Simla; Thomson! 
B'randis I Gamble n. 4i299 \ n. 6201 1 Buthie ii. 7 2'^7 I n. 7248! n. 8754! 
Bashabr ; Laee'^n. 905 ! Pangi; SfoUczha ! Fllis n. 382! n. 1276! 
n. 1516! Brandis n. 3271 ! ii. 3610! Dalhousie ; Clarke n. 22514! 

^ Nearly related to this species and to the next is a species from Szechnen of 
which, as it has not yet been described, an account is now given. 

Corydalis Drakeaxa Pram; stems erect branching, leaves twice tern ately- 
divided nlcimafce segments ovate incised racemes terminal lax, flowers very few 
distant, bracts large leafy spafehiilate entire, 

China : Szeolnien, near Tachieu-ln, Pmtf n. 464 ! 

Habit of 0. ramosa and C. cormifn, foliage most resembling that of the latter. 
Floxvers ^ in. yellow, racemes G~S in. but only 4-5 fid. Bracts large -J in. to I in, 
maoh exceeding the short pedicels. Capsules linear to narrow oblong in. to 1 in 
long, seeds 1- or irregularly 2-seriate shining 

Tery near to C. cornuta but with shining seeds. Easily distingnished from 
0. ramosa by its different foliage, its longer narrower capsules and its very large 
entire bracts. 
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II. 22517! Kashmir; at Gund in Sind Valley Oammie! near Sliishna 
ISiag, at 12,000 feet, in Liddar Vallejv 14181 1 1^‘owlbeg, at 

0,500 feet, Clarice n, S124i9 (issued as 0, sibirica) I 

VAB. vaginans H, f. ^ T, Flor. Ind. i. 267 ; stems weaker procum- 
bent ; habit and foliage o£ sibirica vab. mtemnedia /Regeh 0. Tagi- 
nans Boyle, III Him, 68. 0. ramosa VAR. vaginans H. /. Sf' T. FIoq\ 
Brit. Ind. i. 125. 

Korth-West Himalaya: Kunawar, at Kanum, Boyle! Lahul, 
Jaesclilce n. 255 1 Thomson! \ Stolic^a ! Bashahr ; Lace n. 408! 

Garhwal ; Lutliie n, 946 ! n. 5320 1 Simla; Gamble n. 1402! Kashmir; 
near Sonanmrg, Falconer ! Glarhe n. 80879 ! Butliie, n. 13598 1 Kumaon ; 
in Jferh. TFaZZ. (n. 1434 partly) ! 

A good deal of confusion has taken place regarding this speciGs, probably orring 
to the fact that the ■VVallichian types were collected by Blinkworth and, not 
being numerous, are therefore not well represented in Herbaria. In the type 
Herbarium at the Linnean Society, however, both the erect and the lax plants, which 
do not differ except in habit, are represented. The species happens to be a 
very easily recognised and distinct one ; the only Indian species that can be con- 
founded with it is 0. cornuta and a diagnosis is at once effected by the seeds. 
To help in removing the confusion, all the localities and all the numbered slieets 
present in Herb. Calcutta and in Herb. Saharanpur are cited for the convenience 
of students elsewhere. 

The plant described as 0. vaginans by Hoyle is the one of ka? habit; the 
original specimens described in III. Him. (from Kanum in KaTiaw'ar) are at Saharan- 
pur and have been examined by the writer. Both in Herb. Saharanpur and in his 
distributed herbarium Dr. Eoyle consistently named the erect one 0. chae^'ophylla, he 
having mistaken it for Dr. "Wallich’s plant of that name ; Dr. Falconer having 
discovered Dr. Hoyle’s mistake, hut not having ascertained that the ercci plant was 
included in Dr. Wallich’s 0. ramoea named it at Saharanpur C. erecta, but has noted 
his doubt as to its being different specifically from Dr. Boyle’s G. vaginans. In the 
Flora Inclica and the Flora of British India, 0. ramosa var. vaginans is exactly 
equivalent to C. ramosa Wall. (Cat. 14-B4), i.e., it includes both G. vaginans Eoyle and 
C. erecta Falc. The species does not occur in Sikkim or in Nepal. The Sikkim 
plant included in G. ramosa in the Flora of British hidia, as var. 1. glauca, and 
which forms var. a of G. ramosa in the Flora Indica, has pinnate-leaves and is 
0. Straclieyi, a form very considerably removed from the present species. The smaJi 
species ineduded as var. nana is G. nana Eoyle ; it also has pinnate leaves and is 
equally far removed. 

0. ramosa is much more nearly related to C. sihirica Fers. than is the 
0. sihirica of Indian author^ It has exactly its habit and foliage (even imitating 
C. sihirica in its variations), has the same inflorescence and the same fruits and seeds. 

T he solitary difference is in the flower ; in 0. sihirica the spur is slightly recurved, 
in this species it is distinctly incurved and longer. 

27. (18.) COBYDALIS CHAEROPHYLLA, DC, 

Add to localities of F. B. I. : — Kaga Hills : Japvo, Watt! Pali- 
nabadza, Tram ! 
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28. (s^uh IS.) CoilTDALrS GRRANriFOTJA H. f, T. Flor. Lid. 2«u9 

(1855); stem sfib-orect leufj branched, leaves deltoid decompound, racemes 
terraiiial sim[)ie or spajoigly brauclied, bracts all large leafy ovatc-aciito 
laeitiiate or only 8- fid rarely entire, spur very vslender longer than the 
lamma, incurved at the tip. C. cliaerophyila Flor, Brit, 

Ltd. i. 126 (1872) nee DC* 

SiKuaM Himalaya, fi'equent, 8-9,000 feet Hooker I Thomson I 
Clarke ! etc. * 

Very near C. chacrophifUa^ witli which it is associated in the Flora of British 
ludirij but with very difforeut bracts and flown^rs; the bracts of C. chacropliylla being 
all (ineluding the lowest) small while those of this species are all large. The spur 
is here inrich longer and is incurved at the end in place of being, as it is in 
C. diaeroph fjUa, straight or recurved fruiii the midt'Ue, Xo intermediates occur. 

29. (II.) CoRYDALfS Govaniaxa Wall. 

30. (10.) COPa’'DALlS ELEGANS Wall. 

Recent collections of this species are : — ^^Hear the Ripchang glacier, 
Darma, .15-16,000 feet, JDuthie ii. 2710 ! Ralam Valley, 14-15,000 feet, 
n. 2711 I Kiitti Yangti Valley, 15,000 feet and Lebung Pass, 
16-17,000 feet, Butlvie ii. 5322 ! 

The species seems strictly confined to Kamaon. The plant from Deotsu added 
to the species in the Flor. }3rit. Ind., but not inclnded in the earlier account of the 
Flora Indicaj belongs to a very distinct sp^ecies. 

81. ( 12. ) CORYDALIS TIBETICA H.f, c5' T. 

Mr. Duthie’s n. 11,933 from Shingo Valley, Baltistan, on rocks at 10-11,000 feet 
may be only a lax state of this species bat may equally wcdl prove specifically 
distinct. Tlie sam uadefatigable collector’s n. ll,8iS from Alarpii Nullah, Baltistan, 
at 1!--12,000 feet has somewhat, diiferenfc foliage from the types of 0. tibetica; it also 
has uncrested outer petals. But this is the case with Dr. Thomson’s specimens of 
0. Mbefictt issued in Herb. J^aI. Or T. and with Mr. Duthie’s n. 12005 from 

Satpur Nullah, Baltistan at 12-13,000 feet. Our other Calcutta and Saharanpur 
e.xamples are crested as described in Flora of British India, 

82, (—,) CoRYDALis Dtthiec Maxl7n, Flor, Tangut. 49, t. 25. 6g. 
12-17 ; medium, tufted, diffuse, green, glabrous; radical leaves oblong 
4-5-jugately pinnate, ultimate lobules numerous, small, ovate-acute; 
stems simple leafy ; racemes ovoid dense many-dcl. ; fiowers yellow 
subvertical, outer petals winged, the wing of upper extending as far as 
tip of the straight conical spur slightly shorter than lamina, 

VAE. fypica; lobes of leaves imbricately overlapping; bracts broad, 
entire except the lowest ; stem leaves 1-2. 

Horth-West Himalaala ; Sanch Puss, 14,000 feet, Bllis n. 1682! 

VAR. sikkimensis ; lobes of leaves discrete ; biacts all incised ; stem 
leaves 3-4. 

Sikkim ; Tholoong, “ very high, neax" the snow,’’ Hr. King's Collector! 
J, ir. 5 
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Hfem^ *1-6 in, not tixceeding radical leaves. Flowers £■ in, ^vinged vqvj li!-G those 
of 0. niPtfolia. bnt %vith ft much larger spur, 'which is more like that of 0. duhia. In 
foltns'o this much resembles C. conspersa Maxim, which has however very different 
llowers. 

Mr. Maximowicz quotes Dr, Watt as the original collector of the species. This is 
a mistake arising from Mr. Ellis the actual collector, having used held tickets 
supplied him by Dr. Watt, with Dr. Watt’s name left unobliterated. The matter 
is not of much moment, but is mentioifed in case the citation should lead to dubiety 
on the part of any one unacquainted with the actual circumstances. 

33. 10.) CoRYDALis Clabkei Pram; medium, tufted, diffuse, 

glaucescent, glabrous; radical leaves oblong 4-5-3 ugately ulti- 

mate lobules few large decurrent acute ; stem simple, cauliue leaves 4 in 

2 subopposite pairs ; racemes oblong dense marn^-dd., flowers light yellow 
siibvertical, outer petals winged the wing of the upper extending lialf 
way down the straight obtuse spur ; capsule very broadly ovate, obtuse. 

KawSKMIr : Alimalikimat and Deotsu, Falconer / Bai-jila, 12,000 feet, 
Glarke I above Tilail, 13^-14,000 feet, Bnthie u. 13922 ! 

Stems 10 in. Radical leaves 6-8 in. petioles 3 in. vaginate, cauline leaves 2-3 in* 
Flowers | in. long. Capsules i in. long nearly -J in. across. 

The foliage of this species recalls that of C. Mo&rcroftiana which it ulso resem- 
bles in having at times branches in the region of the inflorescence ; one of Dr, 
Falconer’s Alimalikimat specimens is so branched. Bnt it differs in having its stem 
leaves, in all the specimens, subopposed in 2 pairs; its fruits moreover are very 
different, being much shorter and broader and being obtuse instead of acute. Its 
very broad flowers are almost identical with those of 0. elegans with which, in the 
Flora of British India, though not in the Flora Indica, it has been associated. Its 
altogether dissimilar leaves, very differently disposed, make it however impossible to 
treat it as a variety of that species. 

34. (—.) CoBYDAhis Frakohetiana Train; radical leaves numer- 
ous 2-piuuatisect, segments lanceolate, cauline leaves alternate numerous 
passing mto bracts ; raceme terminal many-fld. ; biucts broad lower 
3-5-114., hardly equalling the very long pedicels. 

Eastern Himalaya ; Chumbi ; at Sham Chen, Bnngboo 1 

Stem 10-16 in. rather stout, flexaous, 5-10-Ieaved ; radical leaves 6-8 in. long 
petiole 4) in. long, Inmina 1-1| in, across, pinnae 2’-4<- paired sub-orbicular in. across 
lobes 2-3-jngata, ultimate segments oblong-lanceolate acute ; radical leaves pinnati- 
parfcite, petioles short, winged. Flowers f in. long,, yellow with purple tips ; 
racemes lax, 4 in. long; in one specimen axillary racemes occur in the axils of the 

3 uppermost stem leaves ; bracts 1 in., pedicels in. long. Posticous petal vaulted, 
acute, nearly as long as the slender spur. Pedicels recurved in fruit, capsules 
mm at are. 

Tery near the preceding species, but distinguished by its numerous scattered 
stem-leaves and its flowers with nnerested petals. 

35. (stihlii.) OoRYUALlS Hookbbi Train; medium, diffusely 
branching, stems numermts ascending; radical leaves numerous 2-pm- 
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iiatisect, segments narrowly ovate 2 -S-M 5 cauline leaves alternate 3-5- 
jugate ; racemes iiuineroiis terminal and ia axils of the ii])per stem- 
leaves, many-fid. ; bracts all narrow the lowest incised the rest all 
linear longer than the pedicels; petals witli out crests, sj^ur of upper 
ratlier shorter than the lip ; ovary ovate obtuse. 

Kepalese Tibet; Eooker ! S.-E. Tibet; Tsang, Lama TJJijen 
GyaiishOj n. 162 1 

Stems in. rather slender, Bexnons; radical leaves 3-4 in. long, inchKling 
petiole l|-2 in. narrowly vaginato, cauline 3~5 short-pefcioled in., segnieuts 

f in. by J in., Iobule.s in.; pedicels short, dowers yello# | in. iSpur slender conical 
very sliglitly incurved; capsules in. long, ■§■ in. diani. 

This is the plant from iJ^epafese Tibet referred to under 0. Gorlschntcovn in FIoi\ 
IncZ, 267 and iVo?*. Brit Ind. i. 123. The infiorescences and bracts do much resemble 
those of 0. thyrsijlorci) to which the descriptions of 0. Gortsekakorii cited apply. 
Bub the outer petals are entirely -without crests and in this respect resemljle those 
of G. Francketiana. A fine suite of specimens of the same plant from South-East 
Tibet shows however that this plant is quite distinct from any other Indian species * 
and that it approaches most nearly to straminea Maxim., from which it difi’ei^s 
in having a longer more slender spar ; it has been named in honour of its distin- 
guished discoverer. 

36. (13.) CoRYBALis Mooecroftiana Wall. ; E.f, ^ T., Fhr, Ind, 
and Flor. Brit. Ind. 

37. ( — .) CoEYDAtiis Gortschakovh Schrenh, 

An examination of the many Yarkand, Hindu Khush and Kashmir specimens in 
Herb. Calcutta, and of over two hundred specimens from Turkestan, Soongaria and 
Altai, kindly lent to the writer for study from Herb. St. Petersburg by Dr. Batalin, 
shows that this is undoubtedly the plant described as G. Iloorcroftiana by Boissier 
[PZor. Orient i. 131] and indicates that probably this is the original Q. Moorcrofiiana 
of Wailich. Should this prove to be the case, Schrenk’s name must give place 
to Wallich's. Whether a new name must be given to designate the species with 
entire bracts — the C. Moorcrofiiana of the Floi'a of British India — is somowdjtat doubt- 
ful ; its flowers are exactly those of Q. GortsckahovH and, in the writer’s opinion, the 
differences between the two plants are hardly specific. 0. Gortschalcovii H. f, & T., 
as describeilj is not Schrenk’s plant bub the next species. - 

38. (14) CORYBALIS TIIYESIFLOEA Praiu. C. Gortscliakovii IL 
f, ^ T, Flo)'. Ind, 266. ; Flor, Brit. Ind. i. 125, not of Schrenk, 

Distingaished from the preceding by its tliyrsoid panicles, its bracts 
all linear except the lovvest, nob progressively dimiaishiug in size 
upwards, its smaller flowers and its smaller obtuse, nob acute, oap.snles. 

ISToiiTH-WBiST Himalaya: Laka, Fdgeworth il. bh \ Olarlce i\. 24635 I 
Kamaon, iStrachey and Winterbottom n. 12 1 Etdliie n. 3826 ! Ladak, Eq,y ! 
Stoliezka I Kashmir : Zircotal, Falconer (Kew Dist. n. 126 ) ! Sonamiirg 
Gammie I Lev Inge (Clarke n. 27217)! Kamri valley, Bitlhie n. 12532 ! 
Giles n. 659 ! Liddar Valley Dathie n. 13347 ! 13421 1 Baltistaii ; But hie 
n. 13856 ! 
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Thia species imitates the appearance anti habit ofj and has almost identical 
flowers and fruits with, Conjdalis Lftelia which, however, differs in having.ternate 
heaves and tufted roots. It has also the habit and leaves of Corydalia SemenovU 
Kegel and Corydalis stra^ninea but has very different flowers from either of 

these j its iiiflurcscence is very like that of C. Hookeri, 

39. (21.) CORYDALIS MEdPOblxA WdL 

Exclude from synonyms of F. B. I., C. HoffmeisfceH Klotzsch Reis.. 
Pr. Waldem, 129 t. 35. 

VAR. tj/pica ; stems erect, ultimate leaf-segments linear ; posticous 
petal with lamina usuallj^ three times as long as spar ; Kawers usually 
yellow {Wallioli)^ deep yellow (Duthie)^ or lemon-coloured {Duthie) ; 
occasionally reddish-yellow {Dnthle) ; stems 6-18 in. 

Central Himalaya: Nepal, Wallich! ScitUy I North-West Hima- 
laya: Lahul, Hay! Bashahr, Lace n. 5571 Kunawar,. Yicary ! Kamaon^ 
JDiithie n. 2704! u. 2706! East Himalaya : Sikkim, Hooker I Qammie ! 

YAR. molacaa ; stems erect, ultimate leaf -segments linear ; posticous 
petal with lamina usually only twice as long as spur ; dowers deep 
mauve (Didhie) or a “ beautiful purple (Yicary} ; stems I2rl8 in. C, 
Tiohicea Yicary MSS. in Galcufta. 

North-West Himalaya: Garhwal ; Yicary n. 50 1 Dathie n. 956 1: 
Rotaiig Pass, Edgeworth I Brandis n. 3270! Lahul, Jaeschhe t 

YAR. sikkime^isis ; stems flexuous, ultimate leaf-segments usually 
narrow laiiceolate (one half broader and much shorter than in the two. 
preceding varieties) ; posticous petal with lamina usually three times 
as long as spur ; flowers yellow with purple tips (Hooker) ; yellow and 
brown (Gaininie) ; orange yellow, red and yellovY, greenish yellow, or- 
outside yellow and inside red, (vmioics native collector's); stems 4-6 in. 

Eastern Himalaya : Sikkim,, Cbumbi, Phari and South-East Tibet ^ 
very com mom 

Conjdalis violacea Y'icaiy, at ffi’st sight seems very distinct* It niust however 
be recullected as regards the colour-chai'acter that the flowers are variously purple 
or yellow iri several other species.. Among Indian species Gorydalis fiaccida, usually 
purple but at times yellow ; Oorydalis crispa, usually yellow but at times blue, may 
bo cited as parallel examples, 'rhen Buthie u. 2701? with reddish-yellow .flowers^ 
forms a connecting link in the Nox*th-Wes.fe Himalaya ; all stages of “ intermediates,” 
tkougli no specimens with uniformly purple flowers havo been reported from, 
Sikkim an.d Chumbi. Again, as. regards the character derived from length of spur, 
Lace n. 5o7 with yellow flowers has this oigan as long as it is in var, violacea ; and 
while all the Sikkim and Chumbi specimens have a short spur as in vae. typica those 
from South Tibet iLama Ujyen Gyatsko n. 231) have spurs nearly, though not quite>, 
as long as in var. victlacea. Yar. sikjkimemis is not a very good variety, the- 
differences in habit mentioned are differences of degree only, not differences of kind. 

40. ( — .) CoRYDALls DUMA Brain; stems short fl,exuous simple;,, 
or- bwiched iu the infloresceuce, leaves 4--5-jagately pinnate,, radical 
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numerous Ion, than stems, cauliaelo west pair opposite, upper scattered 
passing into bracts; flowers few racemose, bracts leafy incised ; outer 
petals without crests, the upper with a long incurved spur two-thirds the 
length of lamina. 

Eastern IliMAnATA : Phaiu ; Ternda, Dungboo! South Tibet, King's 
Collector ! 

Rootstoch very slender^ 8 in. long, scaly; stem4i^B in., radical leaves 8 in, (petioles 
5 in. long) ; piuiise imbrieately overlapping ultirnate pirmnles oblong or linear very 
small numerous ; fioicers whitish-yellow, 1 in. long, 

’ The rootstock is like that o£ 0. laUJlora which it also resembles in having its 
lowest pair of stern leaves opposite. But its. leaf-segments are many times more 
numerous and smaller, its stems are stouter and, instead of giving off two leafless 
lateral branches in the axils of a solitary pair of opposite cauliue leaves each stem is 
prolonged beyond the pair as a leafy sometimes branching stern with alternate leaves; 
it has, too, incised in place of linear bracts and racemose in place of snbnmbellate 
flowers; these yellow, not blue, are without crests and have a long spur. 

41. (19.) GoRTDALIS hATlPhORA jET T. 

42. (— .) CORYDALIS PULOHBLLA ^ Ilemsl, JouTii. Linn. 

SoG. xix. 151, t. 4. ; stems rather short, erect, branching only at the base, 
leaves glaucous, 4-6- jugately 3-pimiatisect, ultimate lobules narrowly 
lanceolate, radical numerous almost as long as stems, oanline few scat- 
tered ; flowers XU lax x^acemes, pedicels shorter than the ovate lax'ge 
pinnatisect bracts ; outer petals without crests, the upper with a slender 
slightly incurved spur rather longer than the lip ; capsules linear-oblong, 
fruiting pedicels sharply decurved, seeds 2-seriate, black, shining. C. 
meifolia Aitclu Journ. Linn. Soc. xviii. 32 not of Wall. 

Afghanistan: Safed Koli range, 9-11,000 feet, Aitchison n. 201 ! 
289! 789! Luthie's Collector ! * 

Rootstock of several pliant fibrous bundles ; sf e7ns 10 in. rather slender; leaves 
6-9 in. long (petioles 4-5 in.) ; segments ^ in. across, ultimate lobules very narrow; 
tracts -J-f in., pedicels in. ; fiowers yellow', narrow, | in. long; capsule f in, long. 

A very distinct species, hitherto only obtained in the Kuri'am Talley. 

It may be noted that the name of this species dates from 1883 and is therefore 
much anterior to the name C. pulchella Franch. [PL Lelavay.. 45. t. 13 b fl889)] 
applied to a species from Yunnan, with leaves and flowers resembling those of 
C. nana Eoyle but wdth a leafless stem and a very different rootstock. A new 
name has therefore to be provided for the Yunnan plant ; as there is already a 
C, Franchetiiina, it might be known as C. Adrieni. 

43. (15/1.) CoRYUALis Stracheyi glaucous, stems pro- 

cumbent weak branched, leaves S-G-jugatelj pinnatisect, segments 
2-4-jiigatelj pinnatipax’tite, lobes 3-5-fic! ultimate lobules linear to nar- 
rowly ovate ; racemes terminal lax manj-fld., lowest bracts large incised, 
the rest 3-fid or entire, small. C. ramosa JET. /. T. Flor. Lid. 267 ; 
Mor. Brit. Ind. i. 125 not of Wall. 
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VAii. hjplca ; outer petals crested. 

Nouth-wicst Himalaya : Kamaoo : Findari, 12,000 feet, StracJiey and 
Winterbothni n. 9! Eaiam Valley, Duthie n, 2712 ! near Lebiiug glacier, 
15-16,000 feet, Diiikie n. 5317 I Garhwal, in Damdar Valley, 11-12,000, 
feet, etc. 'Duthie u. 949a! and n, 949d! Kiiari Pass, 11-12,000 feet 
IhUhie n. 3822 1 and b. 3824 1 Centeal Himalaya : Nepal, Scully, n. 158 ! 
Eastkkx Himalaya : Sikkim ; Singlelah range 13,000 Thomson I Anderson 
31 . 370 1 Kurz ! Jongri, about 15,000 feet, common ; Dr. King' s collectors / 
Laclioong, Tankra, 13,000 feet, Gammie I Tangkaia, King's 

collector! Clmmbi ; Ko-poop King's collector! 

YAR. ecrisUta; outer petals without wings. 

Eastern Himalaya : South Tibet, Lmia Ujyen Gyatslco, n. 256! 

Bootsoch dividing below, 3-6 in. long. Stems 8-15 in. leafy, very flexnous. Radical 
leaves very few long petioled. Mowers ^ in. long, yellow, or yellow with brown or 
purple tips; racemes 1-2. in; upper lamina rather longer than the straight spur. 
Capsules obovate-oblong obtnse, pedicels defiexed. 

A very distinct species, most nearly related to 0. meifoUa ; not very nearly 
allied to 0. mmosa* The nncrested “ variety ” is not improbably a quite distinct 
species. 

44. (15/3.) COBYDALis 'Si mk Moyle, IlL 68 (1839); small, often ^ 
dwarf, stems ascending, cauline leaves usually 3, with or without short 
axillary branches, leaves 4-5-jugately pinuatisect segments 2-3-jugately 
piunatipartite, lobes multifid; racemes terminal congested many-M., 
flowers partially hidden among the lai‘ge cuneate flabellate multipartite 
bracts. C. ramosa VAE. nana if. /. T. Flor, Ind. 267 ; Flor. Brit, 
hid, i. 125. C. Hoffuieisteri Klotzscli, Eeis. Pr, Wald. Bot, 129 t. 35 
(1862). ■ 

North-West Himalaya :*KamaoB; Strachey and Wlnterhottom n. 13! 
14 ! 17 1 Duthie ii. 2701 ! 2702 1 2703 ! 53 16 1 5318 ! Garb wal ; 'Duthie 
n, 949 b, ! 949 c. ! 951 ! 951 a, ! 

Bootstoch rather stout, dividing below, 3-6 in. long. Stems 1-4 in. leafy, usually 
the lowest 2 leaves snbopposite the third close under the inflorescence ; radical few, 
long-petioled, cauline subsessile. Mower -I in. long, hlneish-grey tipped with green ; 
racemes 1- in. or less ; upper lamina rather, longer than straight spur, outer petals 
■with short crests. Capsules obovate-obfeuse, partially buried among the bracts, 
pedicels very abruptly recurved. 

Also a very distinct species, though nearest to the preceding. The writer has 
been able to ascertain the identity of this species with 0. Hgfmeisteri owing to the 
great kindness of Prof. JSngler and Dr. Urban, who very genei’ously sent an example 
of Dr. Hoffmeisfeer’s original plant to the Calcutta Herb, from the Royal Herb., 
Berlin. 

45. (20.) OOEYMLIS STBIOTA 

46. ( — .) CoEvpALIS BHPESTEis Kotsohy, Boise. Diagn. ser. 1, 
vi. 8 ; glaucous, stem liestaous brauebed, leaves ail iong-pefcioled 2-piB- 
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natisecf', lobes 4-5-jngate, ultimate segments 1-3-jiigateIy Bipartite, 
loboles subacute, radical ratber few not larger than scattered canline ; 
racmnes simple laxly j 2-20-fid., bi’acts linear-lanceolate entire half as 
long as pedicels ; capsules widely elliptic compi'essed ; seeds 2-seriate. 
B'oissv Blor. Orient, i. Idl, 

British Beluchistan : Ziarat, Lace n. 3768 ! A, F. J'Io?iro / 
Distrib, Persia, 

Rootstoch stout woody, crowned with withered sheaths. Stems 4r-’12 in. branched 
from base. Leaves 6-8 in. (petioles 4 in,), lobes remote. Flowers in. long, 
low'er pedicels I in. ; sepals ovate acuminate ; petals without wdngs, yellow, upper 
three times as long as obtuse spur, lower distinctly saccate at base. Capsule I in. 
long J in. wide. 

Nearest among Indian species to C. adunca with which it agrees in habit and 
foliage, but differing from the other Indian members of the group by its wide 
capsule. M. Bolssier has inadvertently described the outer petals as broadly winged. 
Through the kindness of M. Barboy the writer has been able to examine flowers of 
the type specimens in Herb. Boissier ; in all of them the outer petals are with- 
out wings precisely as in the Beluchistan plant. 

47. (1.) CoRTDALis OPHIOCARPA JET. /. T, C. streptocarpa 
Maxim. ilfeE. Biol, x, 48 j Bull. Ac. Im;p. Fetersh xxiv. 30 ; Flor. TanguL 
50, t. 11, % 9-20. 

Distrib. China. 

This species has a saccate spur ; as, moreover, recent specimens collected by Mr, 
Pantling have an elongated rootstock, it seems to bo more naturally located alongside 
of G. adunca^ C. flahellata and 0. ucZmwti/oZfa which, like itself, have 1-seriate seeds. 
Mr. Bantling reports the flowers as white. Mr. Maximowicz’s species tiie writer can- 
not differentiate from this. 

48. ( — .) CoEYDAbis AuaNCA Maxim. BtiU. Ac. Imp. Fetersh. 
xxiy. 29; glaucous, stems branched, leaves all long-petioled 2-pinnati- 
sect lobes 4-5-jugate, ultimate segments 1-2-jugate 3-partite, lobules 
ovate-oblong obtuse, radical leather few not larger tlian scattered cau- 
line; racemes simple laxly 12-20 fid., bracts linear- lanceolate, entire, 
almost as long as pedicels; capsules linear, seeds I-seriate. Maxim. 
MeL Biol. x. 47 ; Flor. Tangut. 46 t. 6 ; Flor. Mongol. 38, syn. 0. Schelez- 
nowiana Bgl. ^ Schmalh, excJns, 

IT.-W. Himalaya: Kamaon; exposed dry rocks near jN’ablii in 
Kutti Valley, 12,000 feet, Dnthie n 2707 ! Distrib. Kansu, Mongolia, 
Tangut, Turkestan. 

Rootstock stout woody, crowned with withered sheaths, 8te7yis 6-18 in. branch- 
ed from base. Leaves 5-6 in. (petioles 2 J-3 in.) lobes remote. Flowers in., lower 
pedicels in,; sepals ovate-acuminate ; petals yellow, upper three times as long as 
obtuse spur. Capsule in. long I- in. wide. 

Of Indian species this is nearest to Q. jlahellatatmH C. adumtifoliahiit differs from 
both in its foliage, which more resembles that cf 0. rupesiris. C. alhicaulisFmndh. .. 
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[P/. DareVL 1 . 30 fc. 8] is, Mr* Haxiiixowicz thinks, only a variety of this species; 
the two plants certainly are very closely allied, 

Mr. Maxirnowiez 1ms also reduced to his G. adunca the form named G, Scheles^ 
•nowinna by Dr. Regeh So far as the rather meagre examples in London and Paris 
went, the writer wms prepared to accept the reduction. But Dr. Batalin having kindly 
lent him for study many excellent specimens of Dr. RegeVs species, the writer has 
been able to ascertain that Mr. Maximowic/.’s reduction cannot be sustained and has 
found on the contrary that the true 0. Schelesnowiana is identical with a plant 
collected in. Gilgit by Dr. Giles that has been issued, erroneously, from Herb. Cal- 
cutta, as C. cdittutffoZm. 

49. (22.) CORYDALIS FLABELLiLTA EdgeiVOrth, 

The true 0, flabellnta^ i.e., the species of this group with flabellate leaves and 
very minute bracts, extends to Kashgar, where it was collected by Bellew^ The 
only recent gathering the writer has seen is one made by Heyde in Pangi in 1879. 

50. (23.) CORYDALIS ADXANTIFOLIA il. /, ^ T, 0. fiabellata 
Maxim, Flor. Tangut. 47, vm Bdgew, 

It is now considered doubtful whether this form, which resembles in foliage 
the preceding and only difilers in having subulate bracts exceeding the buds, can be 
separated as a species from 0. fiabellata, Mr. Clarke has collected in the Karakoram 
(Clarke n. 30115 I) specimens that are exactly identical with the Zanskar speci- 
mens of Dr. Thomson on which 0, adiantifolia was founded ; these specimens 
have been issued by Mr. Clarke as G, fiabellata and Mr. Maximowicz (loc. cit.) has 
expressed his agreement with Mr. Clarke’s identification. In Herb. Calcutta, too, 
Mr. Kurz, Mr. Brace and others have always identified G. adiantifolia with G. flabeU 
lata with the result that when 0. Schelesnowiana vraB first reported it was assumed to 
he C. adiantifolia and issued under that name. Recently Capt. Hunter- Weston, R. E., 
has again obtained the long-bracted plant of Zanskar and the Karakoram at 
Chorbat in Baltistan and there is, in Herb., Saharanpur, a note by Dr, Stapf on one. 
These Baltistan sheets indicating the very close affinity of the plant to C. fiabellata, 

Kear as the two species are, however, and arlvisahle as their reduction may be 
from a monographer’s point of view, the writer cannot agree with Mr. Clarke, Mr. 
Maximowicz and Dr. Stapf. The two plants differ very markedly in the points 
indicated by Sir Joseph Hooker and Dr. Thomson ; if intermediates exist they have 
not yet been reported, and till they come to hand he prefers to regard 0. adiantifolia 
H. f. & T. as a distinct species. 

51. (— .) CoRYDALis Schelesnowiana Eegel ^ SchmaUi,, PL 

Fedtsch,4i; glabrous, Yery glaiicotis, stems stontisli erect rigid much 
branched ; radical and lower cauline leaves very long petioled 2-pinnati.. 
sect, lobes 3-4-j agate, ultimate segments 2~3-fid cimeate at base, lobules 
obovate-obtiise ; racemes simple, or slightly branched near base, terminat- 
ing stem and branches, laxly many-fld. ; bracts subulate rather shorter 
than the rigid pedicels; capsules linear, seeds 1-seriate. 

Horth-West Himalaya: Gilgit; Mas fcuj, 8,000 feet, in damp soil, 
Giles n. 99 1 Dtstkib, Turkestan. 

Bmtstock Btont I stems lS^24i in, I leaves thick, lower petioles 4-6 in. segments 
1 in. long. I in. across ; central raceme 6^ in. lateral 8-6 in. ; bracts flaccid, pedicels 
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:} in. j flowers orange-yellow, J- in. long, spur slighfcly saccate at base scarcely half 
as long as lips ; cnx:f8ules flattened, f in. long. 

This species is very nearly relaterl to C. flabellata and 0, adiantifolia but has 
dilTeront leaf-segments and rather smaller flowei*s. Its nearest ally is C, pameuligera 
Jiegel and Schmalh., which has similar habit and foliage and very similar flowers 
and frails, but which differs in having a paniculate inflorescence. 

52. (24.) OORYO.VtiIS CEASSIFOLU Boyle. 

The writer fbils from the St. Petersburg Herbm. specimens lent for study by 
Dr. Batalin, f.hat Q. Fedtschenhoana Pegel [P/. Fedtscli, B], of which its author 
did not know the fruit and which he compared with the very different 0. sfricia^ 
has capsules indistingalshable from, those of C. emssifoUa. The two species tlien 
form t;ogether an exceedingly distinct natural grouj). A South African species, 
Qorijdalh vnsicaria (Cysfw.axnmfi nfrieaiui)^ has very similar capsules ; they are not 
however, as Bentimm und Tfo»)ker contend Plant i. 50) exactly as i,n 0. 

” in 0. re.^icMria the placentas, in place of being nerviforin, are diffused ; 
the seeds, in place of liaviiig an appendage, are, as in the other South African 
species, naked.'* 

* Among the specimens collected by Mr. Pratt in Szechuen there is a very fine 
species of Oorydalis that does not appear to have been yet described ; it represents 
a group with a rootstock unlike that of any of the Indian species and resem- 
bling the rootstocks met with in the species of Df centra (§ Crtc allaria). The splecies 
may be diagnosed as follows. 

Oorydalis balsamiflora Prain; rootstock bnlbiferons, crown with solitary 
long-pofcioied radical leaf and emitting a slender fiexuous leafless stem ; leaf rernate, 
circumference ovate, the lobes pinnatipartite, ultimate segments narrowly oblong 
or spat hnlate obtuse entire or 2-fid; bracts large leafy sessile pinnatisect; raceme 
few-ild., pedicels very long and dowers very large, purple, the spur long slightly in- 
Fundibuliforin somewhat incurved and obtuse at apex as long as wingless lamina ; 
ovary narrow ovrdes 1-soriate extending from end to end of placentas. 

Szechuen : near Tachienlu, Pmlt n. 7S1. 

Rootstock with thick fleshy bulbiferous scales; petiole 4 in. long, lamina 1*25 in. 
diam.; stem 10-12 in.; lower bracts 1'5 in, long, 1 in. across ; lower pedicels in. 
long, Fteers 1*25 in long. 

The flowers here are as large as in O. tenmlifoUa Franch. from Central China 
which has however a very different rootstock and has a narrower shorter straight 
conical spur. Very like this species as regards rootstock is another from Szechuen 
(Pratt, n. 822) of which the flowers are as yet unknown but which differs from 
0. kalsamijlora in having two scattered stem-leaves and ohovate fruits with seeds 
in 2-rows confined to tlie upper part of the capsule. 
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Qrmtnlmlmis to the Theory of Warning Colours and Mimicry, No, IT* 

Bx][ierirnents with a Lizard, (Oalotes versicolor). — By Fbaitk FinNj 

B. A., F. Z. S., Deputy Superintendent of the Indian Museum, 

[Read March 1896.] 

Altboiigli I have made experiments with other species of birds 
besides the Babbler used for the experiments detailed in mj paper in the 
J. A, 8, B., XLIY, p. 344, 1 prefer to record in the second place my ex- 
periences with the common Garden Lizard of India {Calofes rersicolor), 
as being more complete. That "this lizard eats butterflies there is no 
doubt ; its semh arboreal habits lead it to meet with them, and I have 
had specimens of these insects whose wings exhibited semi-circular 
notches which could only have resulted from the unsuccessful attack 
of one of these reptiles. I have observed such injuries in the case of 
GatopsiUa and of both sexes of Elymnias cendidaris. Moreover, I found 
lepidopterous remains in the stomach of an individual captured in the 
evening on a Lantana bush which was a great resort of butterflies. 

These lizards are not such satisfactory subjects for experiment 
as birds, owing to their extreme deliberation in catching and eating 
their prey. As with the Babblers, I have with Calotes J)een able to 
check my experiments made on specimens in captivity, with other experi- 
ments made on specimens at large j but in the present case I do not know 
that any of the animals were identical, though some of my first captives, 
as stated below, were released in the Museum comi^ound. 

Dr. Alcock very kindly aliow'ed me the use of a large cage of wire 
gauze placed in my office in which to confine the subjects of my first 
experiments : four specimens of Calotes, three of them fine, and the fourth 
of fair size. For three or four days after I got these, I gave them no 
butterflies, but threw in a plentiful supply of the maggots (those of a 
Muscid fly) usually employed here for feeding insectivorous birds. 
These turned in due course into flies, and when the lizards appeared 
to be eating these, and also some cockroaches (Periplaneta americana), 
I commenced the experiments given below, in regard to which I have 
to acknowledge Mr. Barlow’s. assistance in making observations. 

Expebiments with Lizards in Confinebient.' Series A, 

May — Put in four Danais clwysippus, and six non-warningly- 
coloured butterflies, mostly Jtmonias. After a time, I found three of 
the latter dead, apparently from natural causes. One D. chrysippus was 
on the floor with one wing gone, evidently mauled. Another cliry sip- 
pus was alive and minus the tip of one fore wing ; nothing else was to 
beseem There were flies about, and one lizard at least was eating 
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them* 1 found two D, eJmjsipptis wings .on the floor, and took out the 
dead plain-eolourcd specimens and the mutilated D. clirysippus^ leaving 
the other still alive. 

May few flies were still about. The B, eJmjsippus left 

overnight was dead but uneaten, though its head seemed to have been 
chcwecL 

I put in one Junonia and oneUuploea, undone each of Banais genntia 
and clwysippns. Plenty of flies were soon to be seen, yet at the end of 
the afternoon all the butterflies seemed to have been eaten. In the 
evening, I put in one each of Banais Umniace, genuHa^ and cJmjsippuSj 
and seven iioii-w'amingly-coioured specimens. Before leaving, I saw a 
lizard with the D. limniace in its mouth. 

2Iay Wth . — Found a Jimonia (dead) and a (alive) floating 

in the water-pan ; two other plain-coloured specimens on the ground, 
dead, apparently from natural causes ; one B. chrysippus^ living, but 
minus much of its forewi.iigs, and many flies, nothing else. At the end 
of this day the Catopsilia was dead, apj^arently naturally, and the 
B. clirysippus had disappeai^ed, though there were flies about. I then 
put in four male Ehjmnias imhdarisj one Fapilio aristolocJiiae^ and one 
Buploea, 

May Yitll, — To-day I found three Elymnias ernd the Ewploea unhurt, 
but only two wings of the Fapilio aristolochiae, which Mr, Barlow had 
seen a lizard trying to catch ; there were flies to be seen. Before long 
I noticed an Ehjmnias notched; later two of these disappeared. I 
found the dead Gaiopsilia apparently eaten ; possibly others had been 
also. I put in one B. UmniacG and two non-warningly-coloured specimens. 

May IStJi, — The Euploea remained alive and iiiitouched all day. 
I found the Ehjmnias recently dead, with antennae gone and wings 
notched. The others had disappeared. There were flies in the cage. A 
large cockroach was soon mostly eaten, I put in some fresh maggots. 

May 201E — The Euploea^ dead naturally, untouched, as also the 
dry body of the Ehjmnias. Some dead plain coloured specimens have 
been untouched all the time. 

May 21si{. — There were hardly any flies in the cage and I gave the 
lizards two large grey ones. In the evening I put in one each of 
Banais genntia and limniace^ and Euploea^ two Catopsilia^ and one 
Junonia (this last dead). Soon a Gatopsilia^ going very close to a 
lizard, was snapped afc, without hurry, but escaped by the tearing of its 
wing, to be soon eaten by another lizard which got a hold on its body. 

A very large silkworm moth was in the cage most of the day, but 
not attacked. Mr, Barlow saw a lizard approach, but stop at some 
distance, apparently frightened. 
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May Fo butterflies left to-cLay but cleat! Junonia. No flies. 

TIic wings of tlie motb were torn, and later only tlie wings were found, 
so that sonic lizard bad at last eaten it I put in a headless cockroach, 
which was soon attacked, hut the lizard apparently got pricked in the 
month, and the insect was not eaten. I put in in the evening two 
Catopsilias, two Fapnlio eurypylus, one JCuphea, one Manais genutia^ and 
a few small dragonflies. Almost immediately a was seized, 

but relinquished by a lizard. I saw another lizard with the M^ploea 
ill its moutli, wbicii it ate. Shortly after I found a wing of one Fapilio, 
A Mynah’s egg untoixebed all day. 

May 23rd. — Every butterfly gone but a Gatopsilia^ which was re- 
cently dead and iinmutilated though the wings wei*e somewhat torn, 
it appeared to have died naturally, it was the same specimen which I 
had seen taken and left yesterday. No flies were in the cage, and the 
cockroach left yesterday was not eaten. I took out the Oatopsilia. 

Expehiments WITH Lizaeds IN Confinement.. Sbeies B. 

I now liberated three of the lizards, reserving only the finest. I 
put in two large black and yellow dragonflies in the evening. 

May 2^th, — These dragonflies were uneaten, though the lizard had 
apparently had no food since the 22nd , I saw about this time some 
other small dragonflies, apparently those put in before, I put in a 
large protectively-coloured moth, wdiich before long disajipeared. 

. May 2Sth. — The lizard, seemed to be very hungry, ate 

three or four cockroaches when put iii, before Mr. Barlow’s eyes, but left 
more still uneaten by the evening. I then put in one each of Banais 
Umniace, D. gemttiadB^ chrysippiis^ and GatopsiUa^ and a large 

brown species. I soon saw the lizard swallowing the B, chrysippus^ 
none of the others having been attacked as yet. I then put in a large 
protectively-coloured moth, much like the Yellow-underwing. 

May 2Wi, — In the morning D. Umniace was alive and unhurt, but 
none of the other insects put in were to be seen but one cockroach. 

Three hours later, B. Umniace hoing still untouched, I put in a 
largo grey fly, which the lizard immediately ate, as it did another put 
in some little time after. Not long after I put in a third, and the 
lizard rushed past the B, Umniace and eagerly took it. 

A small gecko put in was not attacked: soon afterwards the 
B, Umniace was gone, some of its wings being left, and the cockroach 
still there, and I put in a Fapilio ettrypyhis, which was uneaten when 
I left. 

May ZQth, — The Fapilio was gone this morning, but tlie gecko and 
some cockroaches were still there. 
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Ceased experimenting witk tliis lizard, wkich I killed to feed some 

birds. 

A month afterwards I commenced experimenting with lizards in 
their natural state in the Museum compound, the butterflies being 
usually disabled by having the anterior nervure of the fore-wings 
broken. Owing to the above-mentioned deliberation of the lizards’ 
moTOments, the work of watching them was very tedious, and I did not 
always see the final result. I commenced experiments by offering a 
cockroach, as stated below. 

Expeeimekts on Lizaeds at Libebty. 

July '7th, — Gave a decapitated cockroach to a big lizard in the com- 
pound. The lizard rushed to the insect, and after a little hesitation, 
apparently on account of the kicking legs, seized and carried it off ; I 
did not see what then happened, as the lizard on my approach went up 
a, shrub. ' ' ^ 

Jtdy 9th, — A Papilio demoletis and a Banais genutia io a 

lizard, were not attacked. I therefore offei’ed them to another. The 
Banais disappeared when I was not looking, but it might have fluttered 
away. I took away the other. 

Jzdy lOth. — Offered a Banais chrysippns to lizards. One attacked 
and let it go (or lost hold) once or twice ; then this lizard was attacked 
by a bigger one and a scuffle ensued, and the lizards ran off fighting 
and left the butterfly, which did not seem hurt, and was not eventually 
taken, thougli I let it remain for a little. 

July 12th, — In the morning, put a plain-coloured species (Junoiiia 
1 think) and a Banais chrysippus near a large Calotes. The lizard 
took the former, which was nearest, and went off' with it. 

I then offei’ed a D. genutia to another Calotes^ which took and ate it. 

I gave another D. gemitia to a smaller specimen of this lizard, 
which seized it and ran off with it in its mouth as after a little time 
1 approached. 

I then offered an Buploea to another large lizard. After a little 
time he attacked it, but it got away, and he pursued it ; then another 
smaller lizard appeared and possibly there was a fight. If the butter- 
fly was taken, this was done quickly, for I could not find it, nor did I 
see it in the possession of the lizards. 

I then offered a B» limniace to the first of these two lizards," but it 
did not offer to toncli it. I put the same insect not far from a smaller 
lizard, which bit off a piece of wing, and then after a little while went 
away. I put the same specimen near another, which apeared to see it, 
and yet ran past, possibly attracted by a fight between lizards further on. 
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Jnhj IMh — Offered in the e?eBing a Danais gemitia to a large 
lizard, wliicli ultimately took and ate it witli mucli cliewing. 

Juhj 16th> — Put one specimen each of Danais gemdia md D. Zzm- 
wi’arc near a lizai’d, which did not seem inclined to attack them. I 
therefore put them before another, which, after a while, passing close 
to the P. limnime which was lying still nearest to him, seized the 
P. fjeimtia, and when approached went off with the insect in its mouth. 

The J). Hmniace was dead, killed by ants when first put out, I think. 
In the evening I put an JBu;ploea near a big Gahtes, I believe the same 
to which I had offered this butterfly before (July 12th), but though I 
left it there for some time, it was not taken. 

July Offered an Euploea to a fat and sickly-looking lizard, 

probably heavy with eggs. The insect was not touched, though left 
near for some time. 

I put the butterfly not far from another lizard, and not long after 
saw a lizard (apparently not the same individual) with it in ifcs mouth. 
The lizard ran off with its prey. Exposed a Euploea on a tree trunk 
for some time within a few inches of a big lizard. Ultimately it dis- 
appeared, and the lizard appeared to have moved further up. 

July — In the evening put an and aGatojpsiliaoiirough 

ground near a fair-sized lizard, the Gatopsilia being a little the further 
off. The lizard stalked, seized, and ate the Buploea, A bigger lizard, 
which had watched the proceeding with apparent interest, then took 
and ate the CatopsHm, more quickly than the other had done the 
Euploea, no doubt because this butterfly was smaller. He did not 
attack at once, though apparently in no fear of the other. 

Exposed specimens of Danais genuiia and a plain-coloured species 
to two lizards, but failed to attract them; they were probably afraid 
■■of me. ■.■•■■' 

July Offered a non-warningiy-coloured species to a large 

Calotes near the tank, with a Danais genutia placed nearer the lizard. 
After a time the lizard took and ate the Danais before my eyes. Put 
a D. genutia and a non-warningly-coloured specimen near a lizard on a 
tree. I waited some time, but neither was touched ; the lizards had been 
a little frightened. 

Threw a P. gemitia almost under the nose of a big Galotes on the 
tree, but though I waited some time, he did not catch it, but moved off 
towards another lizard. 

July 27^7^.— Put specimens of Danais limniace and Papilio demoUus 
not far from a lizard (near the tank). He did not attack, but after a 
time I found only the wing of the D, limniace, and another lizard ran off, 
which might have taken it. 
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July 28th, — Put out a Idirge Gatopsilia mid Banais limniace near 
tbe lizards* tree by tbe tank. Some wMle afterwards tlie CatopsiUa was 
gone; but it might have got away, as breaking tbe costal nervnre does 
not disable these as it does^ Danaids., The Banms was still there. 

Later in the clay I put this Banais near another lizard, before very 
long the lizard stalked and seized it wdth a spring and slowly ate it 
before me. 

July SOth, — Offered in the morning Fapilio aristolochiae to a big 
Caloies near the tank. In a little while I saw him with it in his mouth, 
and he then ran off with it. I offered another P. aristolochiae to another 
large lizard. He stalked it almost immediately, seized it after a pause, 
chewed it slowly, and had got all down hut part of one fore- wing wdien 
he disappeared, no doubt frightened. Later on I exposed a Qatopsilia 
on the tree by the tank ; it was on a leaf not far from a lizard, and 
this soon had it in its mouth and ate it. 

Augmt \st, — Exposed a Fapilio demoleus to a Calotes in the Art 
School compound ; the insect weak but not disabled, fell at a little dis- 
tance ; then I disabled a fine Fapilio aristolochiae and threw it to the 
lizard. It fell very near and was immediately seized and slowly eaten, 
all but parts of two wings and a leg, knocked off- at the last. Meanwhile 
the P. demoleus was fluttering about, and the lizard must have seen ih 
I then took it away. 

August 2nd.--> I offered to a Calotes in the Art School compound 
a Fapilio etmjpylus and P. uristolofAilae. He soon attacked, paused and 
went oil over P. enrypyhis which was nearest, seized P. aristolochiae, 
and ate it all but part of the forewings a hindwing and the abdomen, 
which I found afterwards. As the abdomen was not chewed, and had 
the unchew-ed wing attached to it, I supposed the lizard had chewed 
it off’ unwittingly. 

This lizard did not seem inclined to eat P. eurypylus afterwards, 
but another to which I threw tbe insect soon seized it by the wing and 
began to chew this ; and as I soon missed both, no doubt retired^vith 

•its prey. ' ' 

i do not know if the first lizard was the same as yesterday’s ; it 
was about the same place. 

Noveniber 2nd.--lxi the morning I exposed to a lizard a Beliak 
eucharis which was almost immediately seized, and the lizard began 
apparently to chew it, when a movement of mine startled it, as it 
remained still, holding the insect in its mouth (a common habit) and it 
ran off with its prey. 

November 10^/^.— Exposed a red-eyed skipper (Matapa aria) 
a large Calotes, which after a little seized and ate it. 
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Since this date I have seen a small Galotes seize and eat a small 
eoiispicnoas orange-red insect, apparently a “ lady-bird.” 

Tlie behaviour of these reptiles certainly does not appear to 
afford support to the belief that the Imtterflies, at any rate, iisnally con- 
sidered nauseous, are distasteful to them. 



A Note on the Nature of the Substance formed during fermentation^ from 
'ivhich Indigo Blue is eventualhj formed in Indigo Mamtfacture ; and on 
Indigo Brown, — By Surg.-Lt.-Col. Gr. S. A, Ranking, B.A,, M.D., 
M.R.A.S, 

[Read March, 1896.] 

Indigo liquor when properly fermented is a greenish yellow in- 
fusion having a very marked greenish fluorescence. In reaction it 
varies, though the reaction is faintly alkaline when the liqnor is most 
favourabiy fermented. A distinctly acid reaction always indicates 
unfavourable fermentation, and results in loss of produce of Indigo-blue, 
It contains a substance in solution which forms a yellow solution 
with alkalies, and from this yellow solution Indigo-blue may be very 
readily obtained by simple agitation with air. 

Now the nature of this Indigo-forming substance has been hitherto 
undecided. That it very closely resembles Indigo-white cannot be 
denied, as will be seen from a comparison of the reactions of Vat-liquor 
and solutions of Indigo-white respectively with metallic salts, herein- 
after set out ill tabular form. (See Table page 51.) 

But there are certain difficulties in the w^ay of any theory which 
would declare them to be identically the same, of which one is this, that 
Indigo-white is well known to be insoluble except in alkalis, whereas 
it is certain that in acid Vat-liquor the Indigo -forming body is present 
in solution. 

For many years I held the opinion that the substance present in 
the Vat-liquor after fermentation is so nearly allied to Indigo- white as 
to be practically identical with that body, and I considered that it might 
be an isomer of Indigo -white, which differed from that body by being 
soluble in acids, as well as in alkalies ; I have, however, as a result of 
further research, come to the conclusion that the body present differs 
from Indigo- white in composition, though in its reactions with metallic 
salts it is apparently identical, and I have been led to conclude that 
it is probably Indoxyl (OgH^NO) a body containing one more atom of 
Hydrogen than does Indigo-white. 
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There are only two substances known to chemists which yield Indigo- 
blue on agitation of their solutions with air. These are : — 

(a) Indigo-white (CgHp^NO) soluble in alkalis to yellow solution, 
playing the part of a weak acid. 

(h) Tndoxyl (O^H^lSrO) soluble in acids or alkalis, and its solution 
in hot water showing a yellowish green fluorescence. 

It is simultaneously an acid and a base : its alkaline solution 
absorbs Oxygen from the air with formation of Indigo-blue ; which is 
also formed when ferric chloride is added to its hydrochloric acid 
solution/’ Now it requires very little further enquiry, before we are 
struck with the similarity of the physical characters of this body and 
those of the body existing in Indigo Vat-liquor after fermentation. 
When we look a little further, and enquire into the chemical behaviour 
of Indoxyl, we find that it contains two atoms of replaceable Hy- 
drogen. It forms derivatives in which one of these atoms is displaced, 
thus Ethyl-Indoxyl (CgHg) is Indoxyl in which one atom of 

Hydrogen is replaced by Ethyl : graphically — 



Indoxyl Ethyl-IndoxyL 


Prom this we may infer that a Potass-Indoxyi (CgHp^NOK) Sod- 
Indoxyl (OgHp^NO Na). Ammon Indoxyl (CgH^NO Am) are theoret- 
ically possible. We may also notice that if we simply remove this 
atom of Hydrogen we should convert Indoxyl into Indigo-white, thus 

2 OH+0 

Indoxyl Indigo-white. 

=2C8H,<|g>CH+H,0 

and this indicates that the above would represent the graphic formula 
of Indigo-white. Farther oxidation would give us Indigo-blue, the 
atom of Hydrogen contained in the OH group being removed : thus f 

2 08H,<^g>0H+O 

Indigo-wMte 



Indigo-blue. 


^ Eoscoe and Schoriemmer, Yol. III. p. 4^), 
t B. and S., Yol. III. page 42. 

X II. 7 
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Now in fermented Indigo-liquoi- we have a body present which forms 
hy the action of air Indigo-blue. It must therefore be, so far as is 
known at present, one of two bodies : Indig'o-white or Indoxyl. Which 
of these two it is the following considerations will help to decide. 

It is soluble in water* and the solution has generally a faintly 
alkaline reaction but may be acid. It therefore seems not to be Indigo- 
white. ‘ “ " 

On the other hand its solution shews a very characteristic green 
fluorescence, and, moreover, if treated with HOI and FeoCL yields 
Indigo-blue, which fact strongly supports the view that Indoxyl is 
present: the above reaction being one of the characteristics of Indoxvl 
R. and S, Zad. C 2 t) 

But supposing it to be Indoxyl. as it really seems that it may be 
how can we account for the fact that it reacts with the salts of the 
metals just as does Indigo-white. To explain this we must brieflv reeon 
aider our position. We found that Indoxyl has two replaceable Hydrogen' 
atoms, one m the OH ^onp, the other in the GH group, and that if both 

these atoms are removed Indigo-blue is left. 

First consider what occurs when an alkaline solution of Indi<.o- 
white 13 treated with a solution of a metallic salt. (See Table Column D 
A double compound is formed consisting of the metal and Indi<ri 
Wue, the meM having secondarily replaced the replaceable atom of 
ydrogen. These compounds may be shewn to consist of Indio-o-blne 
and the metalhc base, by treatment with strong sulphuric acid * 
subsequent addition of water, when Indigo-blue will be thrown down 
and the metal remain in combination with the acid 

Now I imapne that, in the case of the Vat-liquor coutainin<. Indoxvl 
what happens is this, we recollect it has two atoms of rli! i,’ 
Hydrogen, and both of these are removed, thus * 

(a) CgHjNO +, 2 KOH. 

r w solution) + 2 H,0. 

(b) CgH 5 NO.K.K, + BaOR ^ 

= OgH-NO, Ba -h 2 K Cl. 

agent of the two, and needs more oxygen • “so thirtt ^ 
reactions of the metals with alkaline solutions Indoxyl a “dlnd^ 

occurring as part of the SO^-hHgO, atmospheric oxidation 

Which there were twoatomspf^MlS^ir^^^^ 
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wliifce are the same, the only difference heing in the proportions of the 
reagents required : and this would explain how it is that the Indigo 
Vat-Iiqiior while giving the reactions of Indigo-white with alkalis and 
metals, still may have an acid reaction originally, if the body present is 
Indoxyi C 5 H.yi!MO=or f IndoxyL Which we might call an acid Indigo- 
whito on the analogy of the acid carbonates. 

Having regard to the fact that 00^ is largely present during Indigo 
fermentation it is not improbable that at some stage Indoxylic acid 

is present, but as this, by the splitting off of COg, yields Indoxyi, and in 
alkaline solution behaves just as does Indoxyi, yielding Indigo-blue by 
oxidation, this does not in any way affect the foregoing explanation of 
the reactions occurring during the manufacturing process. 

The following table shews the reactions above referred to. 

Table shewing comparison of reactions of Indigo Vat-liquor after 
due fermentation, with those of Reduced or white Indigo. 


The reaefcionis of Eeduced Indigo vide 
Watts Diety. of Chemisliry, ed. 1865, 
Yol. Hi. 


Reactions of fermented Indigo liquor 
with the reagents mentioned. 


Reagent. 


Result. 


Earth metals and heavy metals give a 
whito ppt, turning blue in air. 

Magnesium compound is partly soluble, 
partly white ppt. turning blue, partly 
a yellow solution. 

Aluinmiuni compound white, but rapidly 
turns blue in the filter. 

Ma-uganous compound dirty green, yields 
no sublimate of Indigo-blue. 

Zinc compound is white, rapidly blue in 
air and then yields a sublimate of In- 
digo-blue when heated. 

Load compound -white and slightly crys- 
talline, turns rapidly blue on exposure 
to air, if then heated it detonates 
slightly and yields reduced load. 

Ferrous compound is white, quickly blue 
on exposure to air; if then heated, 
yields no sublimate of Indigo-folue. 


White ppt. becoming dark blue 
in air. 

i Whito ppt. becoming blue in air. 
I Filtrate yellow. 

White ppt. becoming blue rapid- 

iy* 

Bluish green ppt. 

No sublimate on heating. 

White ppt. becoming rapidly 
blue. 

No mhlimate obtained. 

White ppt. inclining to green^ 
blue on exposure to air, on 
heating deflagrates yielding 
Pb. 

Whitish green ppt., passing 
through green to blue (also 
some ferric hydrate ppt. owing 
to impurity of ferrous salt.) 


^ In the case of Indigo-white we should have the following reactions : 

(a) 2 OgHftNO-f-B K0H = 2 OgHamK.K. (alkaline solution) *1-3 HgO. 

(b) As in case of Indoxyi-Barium compound. 
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Tho reactions of Eeclnced Indigo vide 
Watts Bioty. of Chemistry, ed. 1866, 

TTT ■ ■ ■■ 

Beactions of fermented Indigo liquor 
with the reagents mentioned. 

V 01» iXx« 

Eeagent. 

Eesult. 

Cobait compound grass green yields no 
sublimate of Indigo-blue. 

OoOV 

Grass green ppt. becoming dark 
bluish green, 3 delds no subli- 
mate of Indigo-blue. 

Nitrate of silver produces in aqueous so- 
lution of the potassium compound a 
ppt. which is at first transpai'ent brown 
and then becomes black j it is not 
acted upon by the air, but when heated 
produces a gentle explosion and yields 
a sublimate of Indigo-blue, and a resi- 
due of metallic silver. 

AgNOs 

Brown ppt. becoming black 
glossy looking not altered in 
air : when heated after drying 
detonated slightly ^ yielding 
sublimate of Indigo-blue. 

Eesidue metallic silver or oxide 
of silver : not sol. in NH^HO — 
Sol. in HNO^ repptd. by HOi 
Ag. 


N.B. — All the above reactions were obtained in Vat-liqnor rendered 
distinctly alkaline with KOH dilute, with which a yellow solution was 
fonned rapidly oxidising with formation of Indigo-blue. 

It is therefore necessary to add the alkali to each portion of the 
Vat-liquor separately to get trustworthy results. The similarity of the 
reactions of fermented Indigo-liquor and of a solution of reduced Indigo 
is seen in the above series. The italics in the third column shew the 
only points of difference observed. 


A few more remarks upon the above precipitates obtained from 
fermented Indigo Vat-liquor will be of interest. All the precipitates 
enumerated in the above Table, with one exception, when dried at 100°0 
and treated in a porcelain capsule with strong H^SO^ yield a dark 
green solution, which upon the addition of water deposits Indigo-blue, 
the filtrate in the case of the soluble sulphates giving the character- 
istic reactions of the metallic base used as a precipitant. 

There is, however, one noticeable exception to this rule in the case 
of the Sodium-silver-indigo compound, which does not detonate on heat- 
ing and yields a sublimate of a brown colour, not of Indigo-blue — on 
treatment with concentrated H 2 SO 4 it turns brown and yields no In- 
digo-blue on the addition of water. I have thought it interesting to 
examine the composition of this salt, and have arrived at the conclusion 
that the Indigo in it is not Indigo-hlue, bat one of the other compounds, 

• Absence of proved. 
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probably one of tbe so-called Indigo-browns of wbicb as I shall 
shew there appear to be at least two. 

This Sodium-siiver-indigo compound is like the potassium-silver- 
indigo compound in appearance, but is browner, and does not detonate 
when heated, nor does it yield a sublimate of Indigo-blue. It is insolu- 
ble in water, alcohol, or ether, partially soluble in dilute nitric acid with 
decomposition of the acid. Partially soluble in dilute, with 

which it forms a dark brown solution leaving a black residue in powder ; 
less easily soluble in Isa OH or KOH to brown solution. Sodium 
chloride gives no precipitate. The ammoniacal solution is brown by 
reflected light, deep vinous red by transmitted light, it passes through 
filter paper unchanged (A), leaving a fine black powder on tbe filter (B). 

( 1 ) A. Filtrate of NH^HO solution. Added HCl in excess, no 
ppt. With HNO 3 dil. decolorized on boiling, and gives with HCi a white 
ppt. sol. in NH 4 HO ; HI^'Os driven off by evaporating to dryness, con- 
firmed with KgOrO.^. 

(2 ) Portion of filtrate evaporated to dryness over a water bath 
was greenish black with metallic lustre, when heated gave a faint 
brown sublimate not yielding Indigo-blue on treatment with H^SO^ 
cone, and subsequent addition of water. This lustrous residue dissolved 
in Hir 03 dil. on boiling, and gave the reactions of silver with HCl and 
with KgOro^. 

(3) Portion diued in a crucible and ignited gave a dark violet 
residue with metallic lustre. 

Washed with strong HgSO^ the violet pox’tions turned green (trace 
of Indigo) ; then washed well with HgO and then digested the residue 
in NH 4 HO, but nothing was dissolved no AggO. 

Again washed with H^O and dissolved in HNOg the solution be- 
came turbid on adding HOI dil. and cleared up on adding AmO Ag, 
confirmed by KgOrO^, 

It thus appears that the portion of the ppt. of the Sodium-silver- 
indigo compound which is soluble in Ammonia, contains traces of Indigo- 
biue but the majority of the Indigo is present as one of the Indigo-browns 
to foe hereinafter referred to, decolorizing with HFOg with characteristic 
smell of hyperoxidized Indigo products. 

B. The portion of the Sodium-siiver-indigo ppt. which does not dis- 
solve in ITH^HO is left on the filter in the form of a fine black powder. 
This portion was thoroughly washed with weak Ammonia solution and 
finally with HgO and dried at lOO^C, When dry it formed a very fine 
grey powder, so fine as not to be capable of being scraped off the filter. 
Filter digested in boiling HNOg dil the grey ppt. dissolves to a 
colourless solution giving the reactions of Ag. Ko residue left. The 
ppt. insoluble in NH 4 HO is thus proved to be metallic silver. 
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It is thus evident that in the case of the Sodium- silver- indigo salt 
the resulting compound is made up of metallic silver, traces of AggO 
and an Indigo-brown insoluble in water and alcohol but soluble in 

It would appear therefore that while with the other metals the In- 
doxyl combines with them and is oxidised to Indigo-blue, in the case of 
the Sodium-siiver-indigo compound the Indigo is further oxidised, re- 
ducing the silver to the metallic condition, itself being a brown substance 
soluble in NH^HO but not soluble in H3O. Now this is interesting as 
throwing light upon the way in which Indigo-brown (a source of great 
loss in manufacture) is formed. The Indigo-brown however which re- 
sults from the improper fermentation of Indigo liquor is soluble in water. 

Now it occurred to me to try whether, by a process of reduction 
from this last product, we could get a less highly oxidised Indigo-browui, 
and the results are most interesting. The solid extract obtained from 
dry Indigo leaves a brown resinous looking substance soluble in water, 
obtained by evaporation to dryness of a watery extract of dry Indigo 
leaves, was reduced in acid solution by means of Zinc : a brown powder 
was thrown down and on separation by filtration and washing was found 
to be insoluble in water but soluble in NH^^HO thus behaving exactly 
like the brown Indigo compound found to be in the Sodium-indigo-siiver 
com]?ound. 

Tbe inference is therefore possibly just that this Indigo-brown 
occupies a position intermediate between Indigo-blue and the soluble 
Indigo-brown resulting from the action of heat, alkalies, or improper 
fermentation on Indigo Vat-liquor : inasmuch as it is produced by a 
degree of oxidation which reduces the silver to the metallic state ; and 
is also obtainable by reducing agencies from the soluble Indigo-brown 
formed in dry Indigo leaves. 

It is therefore a further possible deduction from the facts observed, 
that an improper oxidation of the Indigo Vat-liquor will result in Indigo- 
brown instead of Indigo-blue: possibly this occurs during manufacture 
owing to the prolonged “ beating ” which is necessary to secure the 
deposition of the Indigo-blue in cases where fermentation has not gone 
on properly, as it is only formed in a small quantity in laboratory 
experiments with the plants, where all the stages can be more carefully 
controlled than is possible in actual practice owing to the various dis- 
tances from which plant has to be brought and the irregular steeping 
which of necessity results. # 

However this may be I am certain that alkalinity f of the water 

^ Of* Indihumin (Schimob.) 

t Acidity of the steeping water leads to the production of a red compound 
soluble in water from which it may be separated, by agitation mth Ether Plndirubin. 



55 


1896.] G-. S* A. Eanking-— A Note on Indigo Mamtfo,cture» 

iisod to macemte the Indigo plant, the application o£ lieat during 
maceration (“ steeping ”), and last but not least prolonged beating 
in order to oxidise imperfectly fermented Vat-Hquor, all result in the 
formation of the soluble Indigo-brown and should therefore be avoided 

in, manufacture.- 

The gases evolved during fermentation I have found to be principal- 
ly Carbon dioxide and Nitrogen in the following proportions 002 = 31 
per cent. N = 62 per cent. Hydrogen forms a very small proportion of 
the evolved gases, only 6*75 per cent. 

Marsh gas also seems to be very sparingly generated during fer- 
mentation of Indigo. I propose to extend my observations on the 
evolved gases at some future opportunity. 







JOURNAL 


OF THE 

ASIATIC SOCIETY OF BENGAL 

VoL LXV. Part IL— NATURAL SCIENCE. 



No. IL— 18'96. 
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Plates I and IL 
[Received and read, Isfc April.] 

Lagotis is the only Indian genus of tlie natural order Selaginem. 
It is almost purely alpine in Indian territory ; only two of the truly 
Himalayan foxnns (L glcmca vae. sikJchnensw and L. spectahilis) come as 
low down as JI5OOO feet. A species that extends from Armenia to 
Afghanistan, but that has not yet been collected within the British 
border thougli it has been found in Waziristan just beyond it, comes as 
low down as 6,000 feet ; most of the Himalayan forms, however, occur 
at from 15,000 — 18,000 feet elevation. 

The forms that have been recognised as distinct by different writers 
have varied considei’ably in number and extent. This is owing to the 
difficulty of finding characters that are constant either in the flowers or 
ill the leaves and stems. To such an extent does this variability go that 
in 1881, Mr. Maximowicz: [BiilL Ac. Petersh. xxvii. 622 et .sey.] published 
a review of the genus in which, while he tentatively recognised flve 
more or less distinct forms, he expressed the opinion that probably 
future taxonomists would be constrained to reduce the number of 
legitimate species to two only, 
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In making this prediction it is clear that the material of our Hima- 
layan forms at his disposal had been ail too scanty and it is evident 
also that, in making his enuineration, Mr. Maximo wicz bad overlooked a 
paper in the Society s [voL xxxix. (J870)] ivlierein the late 

Mr. Kiirz described two new forms belonging to the genus. One of 
the=je must undoubtedly have fallen within the limits oiL. glmca as that 
species has been understood by Mr. Maxiinowicz ; the other is, however, 
so reraarkable and so distinct that thex^e is eveiy reason to suppose that 
l^Ir. Maximowicz would have accorded it the specific rank claimed for it 
by Mr. Kurz. 

In the Flora of British Iniia^ yol. iv, Sir Joseph Hooker has given 
an excellent account of the Indian forms reported up to August 1885. 
Here the validity of one of Mr. Kurz’s species (L. glohosa) is incontrover- 
tibly established; one of Dr. Ruprecht’s (D. deamihens)^ merged in 
L, glauca hj Mv, Maximowicz, is also justified ; another veiy distinct 
and remarkable form {*L. Glarkei) is also for the first time defined. 

Of the other Kurzian species (L, spectahiUs), which Sir Joseph tenta- 
tively maintains, it is remarked that it does not pex’haps differ from 
L. glauca ; to that species, following Mr. Maximowicz, Sir Joseph refers 
the A. cashmeriam eiiad L. Imnawarensis of Hoyle, as well as a somewhat 
distinct form which he names L. glauca var. sihJcimensis. At the same 
time Sir Joseph has indicated very clearly the differences that exist 
between L. casJmeriana and L, hunawarensis — differences that suggest 
specific distinction. 

The plentiful accession of Himalayan material during the past ten 
years makes it necessary to recognise two forms more. One of these, from 
Phari,is very distinct and though in some respects related both to D. globosa 
and to L. demmhens it is in no sense intermediate between these two; its 
claim to specific rank appears to be as unimpeachable as the correspond- 
ing claim for Zr. ghhosa or L. GlarheL The other is by no means so satis- 
factory. It combines certain cbaractei’s of L, cashmeriana, which it 
resembles in habit, with some characters of L. glauca, from the Sikkim 
variety of which its flowers and fimm the North-west Himalayan variety 
of which its inflorescence ai^e hardly distinguishable. 

However much may be said, from the monographer's standpoint, 
in favour of the inclusion of Z. eashnpdana in Z. glatica there is no 
doubt that from the point of view of th 9 .' field-botanist the location of 
Z. casJimcruina and Z. ghmca var. hurykivarensis in one species is not 
advisable. And the same may be said of the union of Z. glauca 
ViR. sikkiiususis ^xxd Z, spcctahilis, Etvenfrom the monograpliei^'s stand- 
point the writer is inclined to doubt whether much is gained by 
merging ehheir LagoHs cashmerima or Z. Stelleii in Z. glauca ^ in 



59 


1896.] D. Praiii — Ttfo aMUmml species of Lagofcis. 

tl;ie subjoined kej these forms have accordingly been given specific 
■rank. 


Tlie geiiiis Lagotis was fonndecl by Gaertner in 1770 {Nov, Comm, Acad, Petrop, 
xiv., pt, i.j p. 533, t. xviii,, f. 2) cm a plaiife from Karnfcschatlca described by Gmelin 
(i'7or. S/bir. iii. 210) in 1768 as u Vcromca, A somewbai; different form of tlie same 
species c((i]r‘cictl hy Pallas wa,s described by that autHor in 1776 ilicise Froc. Russ, 
Aba'V/i.s. iii 71,0, t. A, iig. 1} ti^i Gifniiianclra horealis. The younger Liniueas united 
tbcsu two plants and referred them in 17S1 to the genus Bartsia (Barfcsia Gymnari- 
dra, Luiii. f, SupjiL Plant. 27Sj; in tbis be was followed bj AYilidenow in ISOQ (Sp. 
PL ed. iv. iii. ISG}, and by Piirsli in 1814 {Flor, Amer. Se^Aen. ii. 430). Lamarck, in 
tlj.o Frencli ediu'oii of Pallas (1.793), referred tbe species of this genus to Pucdcrota. 

•In iSll, however, Will denow {Gesell. Natwrf. Freimde Berlin p. 390 

fit seq.) recognised tbe right to separate generic rank of tb© plants mentioned j for some 
reason \ViUvlencAv cliose to employ the name Gymnanclra of Pallas in preference 
to the older name Lagotis of Gaertner, being followed in this by Ghamisso and 
Sclileolitendal 'who monographed the genus in 1827 (Ltmuea ii. p. 560, et seq.) ; by 
Choisy who monographed it again in 1848 (JDO. Prodr. xii., 24 et seq.) ; by Ledebour 
'who described the Eussiaii species in 1849 {Flor. Boss, iii. 331, et seq.) niid. by 
Boissier who described the Oriental species in 1879 {Flor, Orient, iv. 527 j. Eridlicher 
too in 1838 {Gen, Plant. 689 ) ; Meisner, between 1836-43 {G-en, Plant, i. 307, ii. 218) ; 
and Bentluim and Hooker in 1876 (Oe/i. Plant, ii. 1129) used by preference the 
iifinie Gymnandra. Dr. lluprecht had endeavoured in 3845 {Flor. Samnjed. Cis. 49) 
and again in 1870 {Serf. Tiauschan, 64) to re-establish the true name ; but it wms 
not till 1881, that the indefensible usage was formally discredited at the instance 
of Mr, Maximowic25 who, in his paper i^eferrcd to above, restored the name 
Lagotis, In this he has been followed by Mr, Kolfe [Jhar??,. Linn. 8 qc . x.v, 349 
(1S84}J and by Sir Joseph Hooker in tbe Flora of Brituh Indian voL ivj it is therefore 
to be hoped timt the name Gymnandra may not re-appear in future lists. 

Willdcnow in his revision of 1811 recognised as many as eight species, all 
of whicli he ffgiired ; Chamisso and Schlechtendal, however, reduced these to 
three ; in this they w'ere foilow'ed by Choisy in bis monograph. Maximowicz whose 
treatment touche.s, perhaps, the opposite extreme, reduced all of them to L. glaiica. 
The writer’s treatment differs slightly from that of all the authors mentioned; it 
recognises but two species in the group of forms ngured by Willdenow, though it 
approaches that of Chamisso and of Choisy since one of the two species recognised 
admits of division into two varieties. 

For convenience of consaitation these redactions are here shown in tabular form. 





Yar. Btelleri, 
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Bndliclier and Meisiier botli followed their predecessors in referring the genus to 
iho ScjTiphulwrm^^^ Choisy first placed it in its true natural order, 

being in this followed by all subsequent authors. In 1776 Pallas mentioned that his 
0 ymnmulm had already been named Gerheria by Bfceller. This name is also quoted, 
by Clioisy; Ur. Euprecht, however, tells us [Beitr. Pjlanzenh Buss, Reich, yH, 69 
(1850)] that the Gerheria of Steller is really a CoptiSf not a Lagotis. 

In order that the relationship of the two forms now described to 
those hitherto known may be more easily understood a key is appended 
in which are included all the species of Lagotis known to or recognised 

by the. writer. .. 

The winter in concluding this note would wish to express his obliga- 
tion to Mr. Dyer, Director of tlie Royal Grardens, Kew, who has kindly 
permitted critical Indian specimens of Lagotis to be compared in Kew 
Herbarium, and liis tlianks to Mr. Rolfe of the Kew Staff by whom 
the necessary comparisons were made. 

LAGOTIS Gaertn. 

Key to the Jcnoivn species. 

* Ehizonies elongated oblique, scapes usually as long as 
or longer than the leaves : — 
t Calyx of two oblong sepals, bracts so large as to 
conceal the Rowers : — 

J Bracts membranous j sepals slightly unequal : — 

§ Heads globose j filaments slender as long 

as upper lip ... ... 1. L, glohosa, 

§ § Heads spicate ; anthers subsessile ... 2. L. decumhejis. 

J X Bracts herbaceous ; sepals similar 5 (heads oval- 
obiong, filaments slender longer than the 
upper lip) ... ... 3. L. pharica, 

f t Calyx gamopbylloiis : — 

J Bracts smaller than the large spathaceous gale- 

ate calyx which conceals the corolla ... 4. L. Glarheu 
J X Bracts equalling or exceeding the dorsally plane 
2-lobed calyx beyond which the corolla is 
far exserted : — 

O Lips of corolla shorter than the t«ibe : — 

§ Keck of rhizome naked ; (small plants) : — 

•[f Filaments adnate to lower half to 
three-fourths of margin of upper 
lip; flower-heads ovate-oblong, " 
leaves smooth, thin ... ... 5, L, cashmeriana, 

f f Anthers subsessile ; flower-heads nar- 
rowly spicate, leaves subrugoso ... 6, L, crassifoUa, 

§ § Keck of rhizome crowned with persistent, 
not fibrous^ sheaths : — 

*j[ Basal sheaths thinly membranous 

dull, flower-heads ovate-oblong ...' 7, L, Stelleri, 
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If f Basal sheaths thickly membranous 
shining, flower-heads spieafce :— 

X Gauline leaves much smaller 

than radical ... ... 8. L* glmca. 

XX Gauline leaves large, almost 

equalling lamina of radical .. 9. L. speciahilis» 

0 0 Lips of corolla as long as the tube ... 10. L.'brevituha, 

* Rhizomes short premorse (crowned with^bmws sheaths) 5 
scapes leafless, shorter than the leaves; (calyx 
gamophyllous) : — 

f Stolons 0; calyx winged; (disc reduced to oue 

anterior lobe) ... ... ... 11. L. Korolhowi. 

t t Stoloniferous ; calyx not winged 

X Grlahrous ; disc reduced to one anterior lobe ... 12. L. stolonifera. 

J J Pubernlous; disc 4-lobed ... ... 13. L. hrachystachya, 

1. Lagotis globosa Sooh fil. Flor» Brit, Ind. iv, 558 (1885). 
Gymnandra globosa KurSy Journ. As, Soc. Beng.[xxx\x*-pt, 2, 80, t. 7, f. 1. 
.(1870:)/. 

Western Tibet and Gilgit, 

2. Lagotis DECOTBRNS Eupr, Sert Timsclmn, 64 (l870) ; Hook, fil. 
Mot. Brit. Ind, iv. 559 (1885). L. glaaca sub-sp. australis Maxim, BulU 
Aoad. Imp. Fetersb, xxvii 523 (1881) partwi, pi. Mmal. exclus, 

Westebn Tibet and Tiansohan Mts. 

3. Lagotis pharica Brain ; (Plate I. ) leaves long-petxoled, ovate- 
oblong, pinnately lobed, scape few-leaved ; bracts equalling the flowers, 
ovate-oblong, imbricate, forming an ovate bead. 

South-Eastern Tibet *. Tern-la, one day north of Phari, Bnngboo ! 

RooMoch snmlly stolonif erous ; roots very long and numerous. Leaves I'o in. 
long, *75 in. wide, base truncate; petioles 2 in. long, narrow throughout. Moivering 
stems ascending, as long as the leaves, with a few leafy bracts near top. Spihe 
•76-^1 in. bracts ‘3 in. long, entire, obtuse, thickly herbaceous. Moivers *3 in. 
ScpaU 2, acute, eqnal and similar. Lower corolla-lip usually 3-oleft, upper 2-fid 
to -cleft. FilammU slender, exceeding the upper lip. Style included, stigma 
notched. wit narrowly oblong. 

Nearly related to L. glohosuy with which it agrees in having very long filaments 
and in having lobed leaves, though the leaves in this species are not so deeply cut ; 
also to L. decwnhens which it approaches in style of inflorescence. Prom both it difiers 
in having thick, herbaceous, relatively smaller bracts. The lobing of the corolla, as a 
reference to the plate will show, is exceedingly variable in this species, particularly 
in the upper lip where each lobe may be again 2-fid, or at times even 3-fid. In 
most species of Lagotis the greatest variability is in the lower lip. 

4 Lagotis Ctaekei Hoohjil. Flor. Brit. Ind. iv. 659 (1885). 

Sikkim; 13,000 to 16,000 feet. Yak-la Clarice! Tankra-la 0. Gam- 
mie ! King's Collector ! Pan-ding- la, near Jongri, King’s Collector ! 
Chumbi ; at Ka-poop, King’s^OoUeetpr ! 
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The flowers aro reported varioiisly as ‘Might-yellow,” “ yellowish-green,” and 
‘‘ white.” Th .0 lower lip of the corolla is entire^ ovate-obloag, rather wider than the 

upper Hp,; . 

5. Lagotjh cashmerian’A Sert, Tianschan, 64 (1870). L. glanca 
SUB-.SP. aasfcralis Mareim, Bull. Acad, Imp. Fetersh, xxvii, 523 (1881) 
(j'liocul pi, hinial. partim, L. glauca VAB. casliinen'ana Hook. fil. Flor, 
Brit, Lid. iv. 559 (1885). GymnaBdra cashmenana Boyle in Benth. 
Scroph. Lid. ‘1^7 (ISSb) ; m.Eimal.mi, t. n, i. 3 (1839); Choisy in 
JjfJ. Frodr. xii, 25 (1848), G. Sfceileri Eerh. Ind. Or. EJ. T. mx 
Cham. ^^Schlecld. 

E'orth-We.st Hdialaya : 0 b am ba to Kashmir. 

M. Choisy (hic. cit.) felt disincHned to separate this form from L. Btelleri, and 
Brs, Hooker and ''i'liomsori when issuing their Indian Herbarinm were eycn more 
decidedly of the same opinion. Unfortunately the w-riter has never liad an oppor- 
tanity of examining L. Stelleri of which there is no example at Calcutta. His 
friend Air. Rolfe who, under instructions from Kr. Dyer, Director of the Royal 
Gardens, Kew, has kindly examined the specimens sent from Calcutta for com- 
parison with the material in Kew Herbarium, writes: — Lagotis Stelleri is 
“apparently distinct from L. glauca var. cashmeriaiia tiook. f. " And whatever the 
“ difforoncG botwoon L. glaum asul the forms since distinguished from it, they are 
“ more than mere synonyms. Pos.sIbly some are geographical forms.” 

In deference to this expression of opinion the winter, w^hile following M. Choisy 
in keeping up L. Stelleri, regarding the claim of which form to specific rank that 
anthor expresses no doubt, has felt compelled to retain specific rank for L. cashmer- 
iana also. For whatever its relationship to L. Btelleri, may be, there is, in the 
writer’s opinion, no doulit that L. cashmeriana cannot, with any approach to either 
eonveniencG or accuracy, bo plnccd in X. glauca, 

6. Laodtib cjlvssifolia Brain ; (Plate II) radical leaves ovate 
obtn.se or siiliaciite, base cuneate, margin serrate, petiole stout narrow ; 
caiiiine similar but sessile ; spike elongate, bracts ovate acute shorter than 
the flowers. 

SiKKrn : Tatikra, G. Gammie ! Phari : Kmg’s Collector ! South-East- 
EBX TihKT: Tern-la, one day north-east of Phari, King's Collector I prov. 
Tsang, Lama UJijen Gyatsho I 

Eaoistoch stout naked, with thick fleshy fibres. Leaves thickly fleshy, subriigoso; 
radical 1-2 in. long, 1-1 in. wide, petiole 2—2-^ in. ; cauline i-f in. Flowermg 
steim several, 2-4 in. high, decumbent below, rather slender? spikes in., bracts 

-^-,1- ill. Calys) dorsally plane, 2-lobed at tip, longer than tube of corolla and bracts. 
Corolla tube hardly A longer than lips, loiver lip 2-fid, casually 3-fid. Anthers 
subscssile. Style included. 

In sis^e and appearance this resembles X. cashmerianrt, but has very different 
flowers. As regards texture of leaves this approaches X. hrevituha^ as regards 
corolla it is almost exactly intermediate between X. hrevitnha and X. glauca vaii. 
Ailliimeusls. Under the system of treatment adopted by Mr. Maximowicz, this form 
would doubtless also be placed in X. glauca. Mr. Rolfe, however, who is one of the 
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foreraoat living authorities on this difficult natural order, agrees with the writer in 

coBSi^Jering the form disfeinct, 

7. Lagotis Stelleei Ewp-. Beitr. Pflansenk. Buss. Beich. ii. 49 
(18i5); vii. 69 (1850). L. glauca var. Stelleri Trautv. Act. Sort. Petrop 
V. 95 (1877); Maxim. Mel. Biol. xi. 298 (1881). Gerberia Stelleri 
Pall. Mss. ex Bamh 7oy. Pall. ed. Gall. App. 225 (1793). Gymnaadra 
minor WilU. Gesell. Nat. Nr. Berlin Mag. v. 393. t. 9. f. 3 (18H) 
G. deniata Willd. loo, cit. 394. t. 9. f. 4 (1811). G. gracilis Willd. loc. cit 
t. 9. f. 5 (1811). G. Stelleri Ledeh. ex Spreng. Syst. Veg. ii. 773 (1825) ■ 
Oliani. ^ Schlecht. Linnaea ii. 563 ( 1827J ; Choisy in DC. Prodr. xii 
25 (1848) ; Ledeh. Plor. Boss. iii. 332 (1849). G. borealis var. inter 
Lenam et Oceanam lect. Pall. It. iii. 711 (1776). 

Arctic Siberia and Arctic America. 


8 . Lagotis glauca Gaertn. ampl. 

Himalaya ; Siberia ; Mongolia ; Hoeth-West America. 

VAR. typica. Lagotis glauca Gaertn. Nov. Comm. Acad. Petrop. 
xiv. 534, t. 18 (1770) ; Bupr. Sert. Tianschan 64 (1870) ; Bolfe, Journ 
Linn. 80 c. XX. 349 (1884). Teronica foliis inferioribus ovatis erenatis,' 
superioribns rotundis mucronatis, caule spica terminate Gmel. Flor. 
8 ibir. lii. 219 n. 33 (1768). Bartsia Gymnandra £m?i. /. Suppl 278 
{mi) in parte ; Willd. Sp. PI. iii. 186 (1800) in parte-, Pursh, Flor, 
Amer. Septen. ii. 430 (1814). Gymnandra elongata Willd. Gesell. Nat 
■Fr. Berlin Mag. Y. mot. 10. (1811). G. ovata Willd. loc. cit. 395 
t. 10. f. 8 (1811), G. reniformis Willd. loo. cit. 396 t. 10. f. 9 (1811). 
G. Gmelini Cham. ^ Schlecht. Linnaea, ii. 561 (1827) ; Rooh. Flor 
Bor. Amer. ii. 102 (1836) ; Ghoisy in DC. Prodr. xii. 25 (1848) ; Ledeh. 
Flor. Boss. ni. 332 (1849). G. borealis var. in Kamtschatka ' et ins. 
Beringii Pall. It. iii. 711 (1776). L. glauca tab. typica Trautv. Act 
Sort. Petrop. v. 95 (1877) in parte. L. glauca scb-sp. borealis tar' 
Gmelini .Maxim, Mel Biol xi, 298 (1881). 


lliASTh^RX blBERIA; KaMTSCHATKA ; ISTo RTH-W esT AMERICA. 

YAE. Pallasii Trautv, Timm. PI Sclirenh, 875 (1866). Lao-oti® 
Pallasii iJMp. Nert. TianscUn.U (1870); Bolfe, Journ. Linn. 8 oc° xx 
349 (1884). Bartsia Gymnaudra Unn.fil. Suppl. 278 (1781) in varie • 
WilU. 3l>. FI. iii. 186 (1800) i. WK,’ ! 

m. 710 t A f 1 (1176); Choisy in BO. Prodr. xii. 25 (1848) syn. 
G. elongata WMd. exolus. G. integrifolia Willd. Gesell. Nat. Fr. Berlin 
Mag. V. 392 t. 9, f. 1 (1811). G. altaioa Willd. loc. cit. 393 t 9 f 2 
(im); Bunge m Ledeh FI. Altaic, ii. 420 (1830). G. Pallasii ‘ o’w 
^ Schlecht. InnnaeaJ. 564 (1827). G. longiflora Ear. Sr Kir. Fnum. 
PI Soongar. 148 (1840). Paederota borealis LamJc. Voy. Pall ed Gall 

App. 227 (1793) Lagotis glauca scb-sp. borealis tab. Pallasii Maxim'. 
Mel Biol XI, 298 (1881). 
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EussiA to Siberia ; Tuhkestan ' to Motoolia. 

¥AR. kmawarensis Smh* fiL Flor. Brit. . Ind. it. ■ 560 (1885). 
Gymiiatidra kiinawarensis Boyle m. Benth. Bcroph. Ind. 47 (1835,);, 
Ohoisy^ DO. Frodr, xii. 25 (1848). , Lagotis glaiica sub-sp. australis 
Mumm. MeL BioL xi. 298 (1881) in parte, 

North-West Himalaya; Rajhoti, north of Kamaon, 35,000 feet, 
Btrachey Winterhuttom. Kuna war, 12-15,000 feet, Boyle. Laka, 
Edgeworth / Crarh wal, Kmg / Ka-maon, near Bidang in the Dhanli Yalley, 
11—15,000 feet, JDitihie ii. 3262 ! Garliwal, at Owrie Gadli in the IsTila 
YalJey, 34-15,000 feet, Buthie n, 572! Kashmir ; Astore at Harpookund 
pass, WinterhottoM n. 792 ! Baltistan at Marpa Nullah, 13-15,000 feet, 
Ihithie II, 11801! at Golteri Nullah in the Shingo Yalley, 11,000 feet, 
JJnthie n. 11862! Also specimens with white flowers in Karpuchu 
Yalley, at 13-14,000 feet, E?B/iie f 

VAR. sikkiiuensis lloolc. fil. Flor. Brit. Lid. iv. 560 (1885). 

Sikkim ; Jongri Watt ! G. Gammie ! King's Collectors ! Gnatong 
Cummins! Chcmbi, at Natoot, King's Collectors! below Ghora-la, 
WaddeU's Collectors ! 

9. Lagotis spegtabilis Eooh. fil. Flor, Brit. Lid. iv. 560 (1885). 
Gymnandra spectabilis Kurz, Joiirn. As. Soc. Beng. xxsix. pt. 2, 80 (1870). 

Sikkim : Phalloot, 14-15,000 feet T. Thomson ! Kurz ! G. Gammie ! 
King's Collector ! 

This form the writer had found it difficulc to separate from L. glauca yar. 
BikhimensU by any good characters, the leading difference between the two being 
the larger stem-leaves of L. spectabilis. Mr. Holfe, however, writes that it is 
** doubtful if they are identical, though nearly allied for the present, tlierefore 
it seems better to follow Sir J. Hooker in giving the plant specific rank. This 
appears to be a very local form., all our gatherings coming from, the same neighbour- 
hood j one striking peculiarity which it exhibits is that the specimens dry a pale 
straw colour, all the other forms of Lagotis drying black. 

10. Lagotis breyittba Maxim. Bull. Acad. Imp. Petersh. xxvii. 
524 (1881). 

Western China. 

11. Lagotis Korolkowi Maxim. Bull. Acad. Lnp. Petersh. xxvii. 
524 (1881). Gymnandra Korolkowi Uegel ^ Bchmalh. Act. Hort. Petrop. 
V. 627 (1877). 

Turkestan: Alatau Mts. 

12. Lagotis stolonifeea Maxim. Bull. Acad. Imp. Petersh. xxviL 
524 (1881). Gymnandra stolonifera 0. Koch. Linnaea.xvii. 289 (1843) ; 
Ledeh. Flor. Boss. iii. 333 (1849); Jauh. ^ Bpach, III. i. 254 (1849); 
Boiss. Flor. Or. iv. 527 (1879) ; Aitchison, Journ. Linn, Soc, xviii 85 
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(1880); Eook.jil Flor. Brit, Ind. iv. 558 (1885). G. armena Bozss. 
Dhupi. ser. i. iv. 75 (1844) ; Olwisy in DG. Prodr. xii. 26 (1848). 

Asia Minor ; Armenia ; Persia ; Afghanisi’an ; Wazieistan. 
13. Lagotis bbachtstaCHTA Maxim. Bull. Acad. Imp. Petersb. xxvii. 
525 (1881). 

Western China. 

t EXPLANATION OP THE PLATES. 

Plate 1. Lagofcis pharica Pmw. 

1. Braeti. 2. Flower showing 2-lobed calyx : corolla with 3-fid lower lip and 
eacli lobe of tipper lip again 2-fid. 3. Flower showing 2-lobed calyx : corolla with 
only 2-fid lower Hp, and each lobe of npper lip again 3-fid. 4. Corolla with 3-fid 
lower, and 2-fid upper lip, laid open. 6. Stamens. 6. Ovary and style. 7. Pipe 
fruit. 8. The same opened. 9: Seed. All enlarged. 

PL.ATE 11. Lagotis crassifoHa Prain. 

1. Bract and calyx, corolla removed. 2. Corolla laid open, with stamens and 
pistil. 3. ilipe frait, 4. Fruit opened, exposing seed, 5. Seeds. All enlarged. 
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Introductory. 


The transformation of hypochlorites to chlorates is familiar to 
every student of Chemistry. Thongh some exact knowledge has been 

f [Additional note ; 21.5.96. InActaHorfc. Petrop. xiv., received in Herb. 
Calc, since the foregoing was printed, M. Batalin describes (L c 177) a new species, 
Lagotis ramalana^ clearly very distinct from any of the preceding. Its place in the 
key should be next after L. 'pliarica, the diagnosis being as follows : — 

Scape leafy, heads oblong, flowers shorter than bracts, leaf -blades one-third as 

long as petioles ; upper lip of corolla deeply divided ; plants 8-15 cm. high 

3. L fharica. 

Scape leafless, heads globose, flowers longer than bracts, leaf-blades nearly as 
long as petioles? upper Up entire or only emarginate? plants only 3*5 cm. high 
3 * L.ramalana. 

3 ^ Lagotis ramalana, Batalin, Acta Hort. Petrop. xiv. 177 (1895). 

Eastern Tibet.] 
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gained in tins direction bj the researclies of Lunge and Landolfc {Society 
of Gliemkal ludnstrialy Journal 1885, 722) on the transformation of 
bl each-liquor into ealci um chlorate — a., subject vitally connected with 
tlio maimfactiire of potassiniii ..chlorate'— -yet the circumstances .under 
which the change takes place ' have not’been satisfactorily explained* 
To throw ligli ton them the following i.avestigation has been.. undertaken 
The instability of the hypochlorites,' -and the absence of cliarac- 
terestic tests fo'r their presence, render' their .detection, ■separation and 
direct estimation extremely difficult...^ Hypochlorites and chlorates when 
present in a mixture had always 'been indirectly estimated.. ' 

Before the present investigation was 'uudertakeii' the methods that 
have been employed were tested as to their ■ coiTectness. ., As . nieasiiriog 
.of by means of pipette.s,.:eve'n when very carefull}’' graduated, 

is attended with several sources of error, all the test .solutions were 
made by weight. 

Estimation of chlorates. 

Three distinct methods were employed: — 

(i ). Reduction'of .chlorates by zinc copper couple. The solution, 
was filtered, and as the residue in vaxiahly -contained traces, of chloride 
in the form of . insoluble zinc oxychloride, it was acidified with pure 
dilute nitric acid and thoroughly washed. The precipitated zinc hjdinte 
(there being always free alkali px^esent) was dissolved by the addition 
of more acid, and then the solution was digested with precipitated 
calciinii carbonate and estimated gravimetricaliy as silver chloride, or 
voliimetrically by standard silver nitrate solution. 

(ii). (a) Digestion wdth stannous chloride in hydxnchloric acid 
solution, and titration of the excess by permanganate. 

(h) Digestion with ferrous sulphate precipitated by alcohol, 
and titration of the residual iron by bichromate or permanganate. The 
parity of the ferrous sulphate was tested by igniting the salt in a 
platinum crucible and -weighing as oxide. The results "were highly 
satisfactory. Tims : — 


Weight of Salt. 

Wt. of Fes O 3 . 

Percentage of Fe 
as determined. 

Caicnlated per- 
centage of Fe. 

1*8710 grams ... 

0'5400 gm. 

20*20 


1*7914 „ 

0-5167 „ 

20*19 

‘20-15 

1*5129 „ 

' 0-4367 „ 

20*20 



The slightly higher result was due to slight efflorescence of the salt. 
In actual analysis the salt was dissolved in dilute sulphuric acid, the 
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trace of ‘‘ ic” iron reduced hj a small crystal of sodium snipliite and the 
solution freely boiled to expel every trace of snlpliiir dioxide. After 
tiie piecipitatioii of iron as ferrous hydrate, by pure sodic hydrate, the 
alkaline chlorate was added. The whole was then boiled for a few 
minntes. When the reduction of the chlorate was complete, hydro- 
chloric acid was added to redissoivm the precipitate. Reduction in 
alkaline .solution was found imperative., Many experiments %yere lost 
owing to the evolution of distinct amounts of chlorine in the attempt 
to effect the reduction in presence of free sulphuric and hydrochloric 
acids. In air cases, however, the boiling of solutions and subsequent 
cooling and titration were effected in an atmosphere of carbon dioxide. 

Objections have been raised by Freseiiins that titrations by per- 
manganate are not admissible in presence of free hydrochloric acid, or 
chloride and sulphuric acid. They have, however, been disputed by 
Dr. Fleischer. The liberation of free chloxdne can be entirely prevented, 
according to Zimmermann, by the presence of a sufficient quantity of 
manganous sulphate, so that the determinations are rendered more exa^et. 
My own observations have led me to believe that the results are perfectly 
concordant when the titrations are made in cold dilute solutions and in 
presence of not too large an excess of free hydrochloric acid. When excess 
is suspected, it is to be partially neutralised with pure sodic carbonate, 
but care must always be taken to maintain the solution acid, otlierwise 
the volume of permanganate required will be appreciably higher. To 
establish the above points the following experiments were performed : — 

A- Without hydrochloric acid (that present being in stannous 
chloride). 

(i) 10*230 gms. of Sn Gig =51 '20 o.c. Permanganate 

(ii) 5*897 „ „ =29*40 „ 

(hi) 5*259 „ „ =:26*25 „ 

10 gms. Sn 012=49*97 c.c. Permanganate. 

B. With 1 c.c, strong hydrochloric acid for 5 c.c. stannous chloride 
solution present. 

(i) 5*39 gms. of Sn 012=26*90 c.c. Permanganate 

(ii) 7*5 „ „ =37*45 „ 

(hi) 8*32 „ „ =41*50 „ 

.*. 10 gms. Sn 012=49*91 c.c. Permanganate. 

It is evident from the results given above, that the difference 
between two series of experiments (0*06 in 50) is very slight, and can 
be accounted for as errors of experiments. 

The following analysis of ferrous ammonium sulphate shows strik- 
ing concordance of the results : — 

(i) 1 1054 gms. of the double salt in presence of 2 c.c, concen- 
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trateci snlplmric acid and 2 c.c. hydrochloric acid, required 28‘2 c.c. per- 
manganate, or 0*0392 gni = l c.c. permanganate. 

fii) 1*4874 gms. of the double salt in presence of dilute sulphuj-ic 
acid only required 37*9 c.c. permanganate, or 0*03924 gm. = I c.c. per- 
manganate. 

These two numbers are very nearly the same, and in fact agree 
moi’e than might be expected. Other estimations gave px^ecisely similar 
results. 

Having thus convinced myself of the applicability of the pernian-" 
ganate method in hydrochloric acid solution, a solution of pure potas- 
sium chlorate containing 0*01 gm. of available oxygen per gram of the 
solution was made, and the following test experiments performed. 

Two grams of the dried chlorate when ignited left a residue of 1*2176 
grams of KOI. Therefore oxygen present is 39*12 while the calcula- 
ted quantity is 39*16 7o* Also 1 c.c. Sn Clg is equal to 6*35 c.c. perman- 
ganate, and 1 grm. permanganate is equal to 0*00554 gm. Iron. 

(i) 15*68 gms. Sn 012 + 5*055 gms. KClOg required 35*8 c.c. per- 
manganate. 

*00.554 

Available oxygen^ (15*68 X 6*35 — 35*8) X — ~ 

=0*05047 gm. 

(ii) 16*149 gms. Sn CI 2 + 5*0 14 gms. HClOg = 39*1 c.c. pex^manganate. 

Available oxygen = 0*05026 gm. 

(iii) 8*41 gms. double salt + 5*047 gms. KOIO^^ 24*2 c.c. perman- 
ganate = 24*2 X 0 0054 = 0* 1341 gm. Iron. 

5*047 gms. K 0103 = 0*05043 gms. oxygen. 

(iv) 3*12 gms. double salt+ 5*039 gms. KC103=17 c.c. perman- 
ganate. 

.*. 5*039 gms. KCl 03 = 0*05036 oxygen. 


Method op experiment. 

Sn OI 2 

method. 

Ferrous Ammonio- 
Sulphate method. 

No. of experiment 

I 

II 

in 

r, IV 

Estimated value 

0-05047 

0*05026 

0*05043 

0*05036 

Calculated value 

0-05055 

0-05014 

0-05047 

0*05039 


(iii) The solution of the chlorate was distilled with pure concen- 
trated hy6rochioinc acid in Bunsen’s distilling bulb. Various other 
acids (boric acid, phosphoric acid, acetic acid, sulphuric acid) were tided. 
The first three failed to decompose the chlorate. As calcite was used 
to caiuy off the chlorine, from the bulb to the absorption apparatus, 
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the apparatus had to he modified. In one form the solution of chlorate 
and pieces of caloite were introduced into the bulb and then a thin 
test tube filled with hydrochloric acid and sufficiently narrow to 
pass through the mouth, was introduced. The apparatus was 
adjusted, and then slightly inclined to allow the acid to deoompo.se 
the chlorate, &c. In the second form, pieces of caloite were 
introduced in the leading tube and the chlorate in the bulb, both beinw 
held in a horizontal position. The acid was then rapidly introduced 
and immediately afterwards the stopper was replaced, the aijparatus 
being still in horizontal po.sitioh. The Other end was then introduced 
into the absorption bulb and the whole apparatus made vertical. The 
results obtained by these methods are perfectly concordant, but the 
second method is more expeditious than the fii’st. The quantity of acid 
must be in excess (about 5 c.c. strong hydrochloiic acid for 2 to 3 c.c. of 
potassium chlorate solution). When marble was used, the small quant- 
ity of chlorine which oxidised the “ ous ” iron to “ ia ” iron was calculated 
e,nd added to the available oxygen. The liberated iodine was transferred 
to a porcelain dish,.and titrated by thiosulphate standardised by solid 
iodine purified by Stas’s method. 


1 c.c. Thiosnlphate= 0*01272 gm. Iodine. 


Number of experiment. 

j I. 

II. 

III. 

lY. 

Y. 

Weight of EIOIO3 solution used 

2'5 gms. 

2*5 gms. 

3 gms. 

|, ■ 

3 gm,s. , j 

( 3 gms. 

Yol. of strong HCl added 

5 c.c. 

5 c.c. 

5 c.c. 

5 c.c. 


Vol. of Thiosulphate required 

33 '25c.e.‘ 

’ 

31*15 c.c. 

37*3 c.c. 

37-4 o.c. 

37*3 c.c. 

Mean ... ... 

31-2 

37*33 


Hence 1 gm. of K0103 = 12-48 c.c. of thiosulphate solution fr„m I 
and II, and 12-44 c.c. from HI, IV and V. Thu.s talcing 12-46 a.s tlie 

mean the amount of available oxygen = 12-46 x -01272 x = 0-01 002 
gm. The actual quantity of available oxygen = 0-01 gm.' ^ Hence ah 

the three methods gave eqnally accurate results and preference was 
given to one or the other, as circumstances required. 

TJstimat'ioTi of hypochlorites^ 

Hypochlorons acid as well as hypochlorites can be estimated in 
exactly the same way as chlorates. In this case ferrous snlpliate and 
not the double salt should be used, as a part of the ammonia mic^ht 
be completely decomposed liberating free nitrogen, thus eau,sino. a 
of chlorine. Chlorates may be expected to liberate nitrogen, Imt niy 
own experiments prove that no such decomposition actua.lly'’takes place 
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The preparation of hypochlorites in a weighable state, so that the 
available chlorine can be caJcnlated, is almost impossible. Kingzett 
obtained crystals of very nearly pure calcium hypochlorite (Jouryr. Chemi, 
/She., [2]. 13, 404) containing an unknown number of molecules of water* 
The greatest precautions as to increase of temperature, contact with dust 
and exposure to actinic rays, can not prevent decomposition when 
hypochlorites are evaporated in mcuo over sulphuric acid. No direct 
evidence can therefore be adduced to test one method or the other. 
Concordance of results as obtained -by different methods is the only test. 

It has already been stated that phosphoric acid failed to decompose 
chlorates. Similar experiments were performed with the result that the 
whole of the hypochlorous acid was carried along with carbon dioxide into 
the absorption apparatus, and liberated iodine from potassium iodide. 
The residue (when chlorate was likewise present) when distilled with 
pure hydrochloric acid gave the chlorine of the chlorate. Direct estim- 
ation of chlorate and hypochlorite in a mixture containing the same is 
thus rendered possible and practicable. 

Hypochlorites can also be estimated by the action of potassium 
iodide in acid (HCl or H3 PO4) solution. 

To test whether any free oxygen is liberated from the decomposi- 
tion of hypochlorous acid, the apparatus, as given in the annexed 
diagram (Plate Til) was used. 

The distilling bulb, parts of which were all fitted by grinding, 
contained water and pieces of marble or ealcite (freed from air by boil- 
ing with water) introduced through A. Through B, a solution of 
potassium iodide was introduced in C, so that the level was slightly 
below the open end of the tube 0. The U tube contained a more 
dilute solution of the same. Air from tbe apparatus was expelled by 
passing cai'bon dioxide though D, and when the bubbles were perfectly 
absorbed by potash solution contained in the gas measuiung tube in the 
mercurial trough, the stop cock S was closed, and the solution of hypo- 
chlorite introduced in the bulb E. As the pressure inside the apparatus 
was greater than the atmospheric pressure, the solution was introduced 
by a very careful blowing, and then the sides carefully washed down. 
Pure syrupy phosphoric acid was similarly introduced, the stop cock S 
closed, and the bulb slowly heated to boiling on an asbestos board. 
The hypochlorous acid along with the carbon dioxide generated inside the 
apparatus passed through tli^ solution. Iodine was thus liberated. 
Evolution of carbon dioxide was kept steady, but even after an hour 
no oxygen was found in the measuring tube. Hence no loss of chlorine 
takes place when hypochlorous acid is distilled with phosphoric acid 
in dilute solution. 
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Action of acids on potassi'%m iodide. 

Having had frequent occasion to notice the slight colouration of 
potassium iodide, both in the solid state and in solution, the action of 
dilute acids such as had been used in previous estimations was ti-ied. 
Potassium iodide as ordinarily sold for medicinal purposes is decom- 
posed by most acids — pure dilute phosphoric, hydrochloric, sulphuric 
acetic acids, &c. It has been asserted (Fresenius’s Quantitative Awlysis, 
seventh edition, p. 104) that the pure iodide should not liberate iodine 
by the action of dilute snlphuiio acid. This statement appears to be 
incorrect. Various samples, purified according to different methods to 
remove the iodate (reduction by sodium amalgam, fusion with and 
without charcoal, and crystallization from alcohol) gave invariably the 
blue colouration with starch paste and dilute sulphuric acid. Water 
boiled and cooled in absence of air was used to prevent the action of 
dissolved oxygen. The amount of iodine which was thus liberated 
when the titrations were made in dilute solutions, was however too 
small to affect the accuracy of results, and hence no blank experiments 
•were necessary. 

The distillation (with hydrochloric acid) method is equally applic- 
able, but greater precautions are necessary owing to the ready decom- 
position of hypochlorites. The hypochlorite which I had to use being 
mixed with excess of free alkali, previous acidification was necessary 
When dilute hydrochloric acid was used, free chlorine was liberated, a 
small portion of which escaped before potassium iodide was added 
Hence the operation was performed in a closed vessel. A mixture of a 
solution of potassium iodide and dilute phosphoric acid was found to act 
equally well, and gave results identical with the first. It also simplified 
the operation. When however the iodide was added first, and then the 
acid, invariably a greater quantity of iodine was liberated. Mixtures 
containing different quantities of chloride, chlorate, hypochlorite and 
free alkali were analysed, and the following results obtained 


..Sri, ’is r ’r z', 


... 10 c.c. 


... 10 c.c. 


331 O.C. (mean of tliree) ... 32 8 c.c. (mean of three). 

28- 88 O.C. (mean of five) ... 28-6 c.o. (mean of three). 

29- 00 O.C. (mean of two; ... 28 8 c.c. (mean of two). 
37-60 C.O. (mean of three)... 37-2 c.o. (mean of three). 


ly. ... 10 c c. 
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It is evident from the above table that results from bi^erations 
(a) and (h) differ to a small extent, about 1 to 1*5 7o* cause of this 
disagreement has not been investigated. 

Most of the methods described above give the available chlorine 
in a mixture of chlorate and hypochlorite. Direct titration by potas- 
sium iodide and dilute acid originally introduced by Bunsen, but modi- 
fied by Wagner, is said to give chlorine of the hypochlorite even in 
presence of chlorates. Experiments prove the contrary. In fact, tacit 
assumption of the accuracy of the method gave me the greatest trouble. 
Higher results were always obtained with thiosnlpbate than with arsenite 
or distillation (with Hg PO 4 ) method. The following table gives the 
results of some of the analyses : — 



Vol. 

or weight of 
solution. 

Vol. of thio- 
sulphate with 
a mixture of 
K1 

and H 3 PO 4 . 

Vol. of thio- 
sulphate ■ 
by Penot’s 
method.*' 

Eemarks. 

I ... 

5 c.c. 

17-66 c.c. ... 

17-28 c c. ... 

The solution was kept for a few 
days in diffused light. 

II ... 

10 c.c. 

21-8 0 . 0 . ... 

21-7 o.c. ... 


Ill ... 

10 c.c. 

20 V 0 . 0 . ... 

20*4 c.c. ... 



10 gms. ... 

26*6 C.G. ... 

26*45 c.c. ... 



10 c.c. ... 

19-8 c.c. ... 

1 

19*4 C O. ... 

The solution was kept for a month 
in the dark. 

;:TI: 

10 c.c. ... 

109 c.c. ... 

108*4 C.O. ... 

A strong solution . kept for .five 
days in the dark. 

VII ... 

10 C.O. ... 

17*1 c.c. ... 

1 17*1 C.C. ... 

! Freshly prepared solution of hy- . 
pochlorite which contained only 
a trace of chlorate. 


Hypoclilorites in presence of chlorates, best estimated by Penofs method. 

The method then can give approximate but not accurate results. 
Iodine sepai'ates out from an acid solution of potassium iodide in pre- 
sence of a chlorate, the quantity increasing with duration of contact, 
temperature, amount of free acid and of chlorate, and other circum- 
stances. The conditions are rather too numerous to he maintained 
unchanged during the course of several analyses. In fact, at the boiling , 
temperature in a sealed tube, the decomposition is complete, and .chlo^ 
rates may be estimated from the free iodine, a blank experiment being 
made for the iodine separated owing to the action of the acid on potas- 

^ The volnme of thiosulphate is calculated from its determined relation with 
arsenite. 
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sinm iodide. Alkaline solutions on the other band remain perfectly 
unaltered in a boiling solution of a chlorate. In this respect the be- 
haviour of potassium iodide as to liberation of iodine is exactly similar 
to the oxidation of arsenious oxide (arsenites) to arsenic oxide (arseni- 
ates). Arsenites in alkaline solution are readily oxidised by hypochlQ- 
rites, but are without any action upon chlorates. Hence only Penot*s 
method was found applicable* The solution which had been used being 
strongly alkaline owing to the presence of free sodic hydrate, separation 
of the latter was necessary before potassium iodide could be added. 
This was attempted to prevent the spotting operation in Penot’s process* 
Direct estimation however proved abortive. Mercuric chloride, copper 
sulphate, &c., were used to separate the alkali in the form of insoluble 
hydrates or oxides, but part of the hypochlorite seemed to be decom- 
posed precipitating oxychlorides. When magnesium sulphate was used, 
magnesium hydrate was precipitated, but on subsequent addition of 
potassium iodide, the liberated iodine combined with the hydrate, ren- 
dering the process useless* 

Action of chlorine on sodic HTDRiTE. 

Freparation of sodic hypochlorite* * 

The hypochlorite was made by passing washed chlorine through a 
solution of sodic hydrate made from metallic sodium. Its strength in 
different experiments varied from 1*5 to 25 The temperature at 
•which absorption took place also varied from 25'^ C. to 33® C., and the 
passage of the gas continued in some experiments for four to five hours. 
The solution in dilute condition was colourless, but had a greenish 
yellow colour in a more concentrated form. It had a distinct and 
peculiar smell unlike chlorine. This was so characteristic that the 
intensity of odour gave an appoximate idea of the strength of hypochlo- 
rite present in a solution. Though the solution was strongly alkaline 
owing to the presence of free alkali, yet immediate liberation of iodine 
from a solution of potassium iodide took place. The solution instantly 
turned the brilliant surface of mercury yellowish red, oxychloride of mer- 
cury being produced. In connection with this it was further obseiwed 
that the colour changed in the course of few hours from greenish yellow 
to purple, even when kept in the dark. This was due to the powerful 
oxidising and solvent action of hypochlorites in alkaline solution. The 
manganous silicate contained in the glass was oxidised, even in the 
.strongly alkaline solution, and in presence of a chloride, and converted 
into sodium permanganate. A solution of sodic hydrate however did 
not under like conditions turn purple. As these experiments were 
performed in the dark, room, the transformation (see pp. 76-79), had 
ihere been any, must have been insignificant. 



Table showing the action of Chlorine on a Solution of Sodic Hydrate* 
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In order to study the' action of chlorine on a solution of sodic 
hydrate, a certain volume of freshly prepared solution of sodium hypo- 
chlorite, prepared as before, was reduced either by zinc copper couple 
or alkaline ferrous hydrate, and the total chlorine estimated volume- 
trically by standard silver nitrate. The hypochlorite and chlorate were 
then estimated separately as detailed in previous sections. The per- 
centage of alkali was estimated by (i) titration with semi-normal hydro- 
chloric acid (before passing chlorine), and (ii) converting into anhydrous 
sodium sulphate and weighing as such. These experiments were re- 
peated at least twice with the same solution. On page 75 the results 
of analyses (about fifty) are given in a tabular form. Eesults 
columns (d) and (e ) — available chlorine of hypochlorite and chlorate,! 
have been added, and put in (/), side by side with (g) which represents 
the total chlorine. 

Solutions from iii. to ix. all turned purple when kept in litre flasks. 
The colour was due to the formation of permanganate, the glass of the 
vessels -q-Sed furnishing the manganese. The last five sets of experi- 
ments were performed at temperatures which were decidedly low’'er 
(some C) than the temperatures of the first four sets of expeiu- 
ments. It is clear from the above table that the amount of chlorate 
which is formed in solution up to 7 7o concentration (free bTaOH) 
is insignificant, and hence the following equation repi’esents under 
the above mentioned circumstances the action of chlorine on sodium 
hydrate : — 

2 NaOH-f Ol 2 =:NaOCl+ISraCHHOH. 

Above 10 °/q concentration, the secondary reaction — transformation 
— ^becomes more distinct, and when the concentration exceeds 20 time 
becomes an important factor in bringing about the change. In the 
course of one series of experiments such a solution which was kept in 
the dark showed a change of only 6 % in twenty-four houx's. When, 
however, chlorine was passed for about an hour the change in anotiier 
part of the same solution amounted to 1*5 7o* Evidently then the 
presence of free alkali retards the transformation. This fact will be 
noticed in the next section, dealing with the transformation in the dark. 

Transformation of the cold solution in the darh 
Temperature 

A number of tubes containing definite volumes of hypochlorite 
solution of known strength was sealed and kept in closed drawers in the 
xhotographic room of the laboratory in which sometimes yellow and 
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sometimes red rajs entered. Some of them were exhausted, and some 
contained air. Several stoppered bottles and flasks were also used, and 
the experiments lasted for three months. They were dividedinto three 
sets : — 

(i) Those exposed in orange yellow rays. 

(ii) Those exposed to ruby rays. 

(hi) Those kept in absolute darkness. 

The solution in all the three sets of experiments, on examination, 
was found to change colour, from colourless and pale yellow to colourless 
and distinct pink. Flakes of silica separated in those tubes in which 
the contact was prolonged. On shaking, the solution turned milky owing 
to the separation of minute air-bubles (capable of rekindling a glowing 
chip of wood — hence oxygen). They, however, disappeared after few 
minutes leaving the solution clear. The following preliminary experi- 
ment was performed. 

In a 250 c.c. flask closed with an india-rubber stopper and provided 
with a delivery tube, 200 c.c. of a strongly alkaline solution of sodium 
hypochlorite was introduced, care being taken not to allow any ti’ace 
of the solution to come in contact with the stopper. The open end of 
the delivery tube dipped under mercury in a mercurial trough above 
which a measuring tube filled with mercury was placed. The apparatus 
was kept in situ for two weeks. After the expiration of the above period 
the solution was examined. The colour did not sensibly change, al- 
though the temperature varied from 28° to 33° 0. No gas was found in 
the tube. On shaking, however, minute bubles of gas were liberated, 
but the quantity of oxygen was too small to overcome the mercurial 
pressure. 

10 c.c. original solution contained 0’219 1 gram of available chlo- 
rine of hypochlorite and 0*0045 gram of chlorate, making in all 0*2236 
gram. The sample contained 0*2245 gram of chlorine (total). Con- 
siderable difference, however, was observed when the solution was ana- 
lysed after two weeks, 0*1987 gram of chlorine of hypochlorite and 
0*0242 of chlorate were found. The total available chlorine was thus 
0*2229 gram, a quantity very nearly the same' as before. The experi- 
ment was repeated with fresh solution, the duration in this case being 
a week. Exactly similar results were obtained. Liberation of oxygen 
was beyond doubt. Several other qualitative experiments were made 
by keeping solutions in the so-called condensation tubes provided with 
stopcocks. All these have led me to the same conclusion. The follow- 
ing table contains some of the results of the analysis (expressed in 
grams). In order to simplify comparison the available chlorine has 
been expressed in terms of oxygen. 
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From the above ifc is evident that a solution of sodium hypochlorite 
slowly decomposes even when kep£ in absolute darkness. The rate of 
decomposition increases with the refrangibility of the rays. Yellow 
rays are far more powerful than red rays. The transformation is one 
into chlorate and free oxygen. 

The experiment was repeated with a 5 per cent, solution of sodic 
hydrate. It was saturated with chlorine and the excess of chlorine 
carefully removed by bubiing dry air (free from carbonic acid) through 
the solution, A solution of hypochlorite containing free alkali was then 
cautiously added drop by drop so long as the smell of chlorine persisted. 
Non-existence of free chlorine was proved by the mercury reaction. 
The solution was so unstable that no systematic experiment was found 
possible. In the course of an hour it changed its titre by several per- 
cents. It was kept in a brown stoppered bottle in the dark room. 
After some three hours the stopper was removed, when a distinct smell 
of chlorine was perceived. The liberation of chlorine increased with 
time, but there seemed to be a limit. On shaking, however, the smell 
very nearly disappeared, but the absorption of chlorine by the free 
alkali which must have been simultaneously formed was never complete. 
The behaviour of sodium hypochlorite in aqueous solution is very 
peculiar. Under ordinary circumstances in presence of free alkali it 
decomposes into free oxygen and a chloride, a chlorate being at the 
same time formed. In the other case it seems to dissociate into free 
chlorine and free alkali. 

Influence of pressure* 

The action of pressure on a solution of sodium hypochlorite is 
interesting. Minute bubbles of oxygen are given up when diffused light 
acts on it for some time. Since sodium hydrate dissolves notable quan- 
tities of free oxygen, these bubbles are not seen until after some time. 
When, however, a tube containing some of the above solution is exhaust- 
ed of air (pressure 5-6 cm. of mercury) the decomposition is accelerated 
and a regular evolution of oxygen begins, so much so as to render the 
solution slightly milky. 

Teansformatioit in the dark at a temperature op 100° 0. 

The methods adopted in these experiments were very nearly identi- 
cal with the previous ones. The tubes were, however, stouter, as a good 
deal of internal pressure was produced in some of these experiments 
owing to the generation of a comparatively large volume of gas. In 
fact, when the duration of heating was prolonged to some fifteen to 
twenty hours, some of the tubes exploded, thus rendering a whole set 



J. Bhadui’i — Transformation of 



Percentage 
free Na OH, 


(c) 

(Before 
transforma- 
tion.) 
Weight of 
hypochlorite 
in gms. as 
oxygen. 


(d) 

Weight of 


(e) 

Weight of 


hypochlorite transformed 


not 

transformed. 


hypochlo- 

rite. 


i. 

After one 

hour’s heati 

ng. in the 

1 

12*400 

6*620 

0*12400 

2 

6*200 

2*760 

0*06200 

3 

3*100 

1*380 

0*03100 

4 

1*550 

0*690 

0*01550 

5 

0*776 

0*345 

0*00775 


three hoars’ heati ng 


12*400 

5*520 

0*12400 

6*200 

2*760 

0*06200 

3*100 

1*380 

0*03100 

1*550 , 

0*690 

0*01550 

0*775 

0*345 

00j775 


steam bath (temperature 
0*06690 0-05710 

0*05240 0*00960 

002690 0*00410 

0*01224 O-OOOBO 

0*00579 0*00196 

steam bath (temperature 
0*03610 0*0879 

0*04080 0*0212 

0*02230 0*0087 

0*00971 0*00579 

0*00455 0*00320 


After six 
12*400 
6*200 
3*100 
1*550 * ■ 
0*775 

After one 
8*400 
4*200 
2*100 
1*050 
0*575 

After two 
8*400 
4*200 
2*100 
, 1*050, 
0*575 


and a half ] 
5*620 
2*760 
1*380 
0*690 
0*345 

and a half 1 
8*72 
4*36 
218 
1*09 
0*645 

hours’ heati ng 
8*72 
4*36 
2*18 
109 
0*515 


hours’ heati ng 
0*12400 
0*06200 
0*03100 
0*01650 
0*00775 


in the 
0*01324 
0*0294 
0*01737 
0*00711 
0*002oa . 


steam hath 
0*11076 
0*0326 
0*01363 
0*00839 
. 0*00522 


heatjing in the steam 


0*1956 
0*0978 
00189 
0 02 144 
0*01222 

in the 
0*1956 
0*0978 
0*0489 
0*02444 
0*01222 


0*0764 

U-0703 

0*0395 

0*0189 

0*00794 


0*1192 

0*0275 

0*00935 

0*0055 

0*00428 


steam bath ( fceniperaturo 
0 *u637 0*1319 

0*0670 0*0308 

0*366 0*0123 

0*0175 0*00091 

0‘0o7i5 0*00507 


After four hours’ heati ng in the steam bath (temperature 
5*1 3'3 0*0705 0*0352 0*0353 


one and 


honrs’ heating in the water bath 
0*1545 0*11696 0*03754 

0*0774 0 06625 0*01115 

0*0516 0*0463 0*0052 

0*0387 0*03705 0*00105 

0*0309 0*02815 0*00275 

0*01931 ■ 0*01545 0‘a)386 
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(/) 

Percentage 

decomposition. 

(?) 

Yolume of free 
oxygen. 

(h) 

WeigM of oxygen 
of clilorate. 

Weight of free 
oxygen. 

Ratio of oxygen 
of chlorate 
to free oxygen. 

100° to 100*5° 
46 

15*5 

12*9 

■■■■■• 21* 

25*3 ■ 

0). 

95 C.O. 

2 6 c.o. 


0*0445 

0*0059 

0*0136 

0*0037 

1 to 0-306 

1 to 0-627 

100° to 100*5 
70'Q 

34*2 . , 

29* 

36*8 

41*3 

°C). 

19*2 c.c. 

6 5 c.c. 

3*1 c.c. 


0*06044 

0*0119 

0*0043 

0*02746 ^ 

0*0093 

0-0044 

1 to 0*454 

1 to 0-781 

1 to 1*02 

(temperature J 
89-4 
„:,526 
,44-7. 

00° to 100*5° 
", 29 c.c. 

11 5 0.0. 

5*5 c.c. 

4'2 c.c. 

0). 

0*0693 

0*0160 

0*00577 

0*00239 

0-0415 

0-0166 

0*00786 

0-0060 

1 to 0*6 

1 to i*04 

1 to 1*36 

1 to 2*51 

(temperature 1 

■,',■28*4 

v^l9*3 >■ 

■ .■■22*7' '■ ■" 

35* 

00° to 100-5° 
17 '■C.C.(' ■ 
5"c.c. •' 

,"4'''0.d.r' 

■ V' 2*5", c.c.,": 

0). 

0-0949 

0*0203 

0*00363 

0 00193 

0*0243 

0*0072 

0*00572 

0*00357 

1 to 0 256 

1 to 0*355 

1 to 1-57 

1 to 1*82 

100° to 100*5° 
671 

30*7 

25* 

27*5 

42-5 

0). 

22'5 c.o. 

7 c 0 . 

5*5 c.c. 


0-0997 

0-0208 

0-00444 

0*0322 

0*01 

0*00786 

1 to 0*323 

1 to 0*481 

1 to 1-77 

100° to 100 5° 
50* 

e). ; : : ^ 

",'''vll c.c.; ' 


00196 

0*0157 

1 to 0*8 

(temperature 98 
24 3 

14*4 

10 1 

20* 

° to 100°0.) 

9 c.c. 

6 c.c. 


0-02467 

OOG257 

000091 

0000224 

0*01287 

0-00858 

0-00429 

0*00143 

1 to 0*514 

1 to 3-34 

1 to 4-71 

1 to 6*39 
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oi: experiments useless. As the solution, of hypochlorite invariably 
contained free alkali, chloride and traces of chlorate, the amount of 
lijpoclilorite could not give results which might be compared. In order 
that the experiments should be strictly comparable the same sample 
of hypochlorite vvas diluted to requisite strengths, and then the tubes 
were partially filled. As in most cases preliminary experiments w^ere 
made to know approximately the volume of oxygen disengagocl from 
solutions of similar strength, the volumes of tlie tubes were so regulated 
that the internal pressures were very nearly the same in all. Duplicate 
experiments were in almost all cases made. The operation of filling 
was done as quickly as possible in ‘the dark room, and the already narrow 
end of the tube drawn to a capillary bore in the blowpipe flame. ‘Wlien 
perfectly cold the end was sealed. In no case, however, did the time of 
complete operation exceed ten minutes. When ^ the required number 
of tubes was ready they were at once introduced into the steam chamber 
hea'ted to 100"^ 0. After the required number of hours they were re- 
moved to the dark room and allowed to cool. The time I’equired to 
heat the tubes to 100^ C was thus very neaidy the same as the time, to 
cool down to the original temperature. Caustic soda dissolves oxygen 
to an appreciable extent, and the solubility, as with all gases, increases 
wdth pressure. The gas thus dissolved escapes slowly when the pressure 
is relieved, and as sufficient time could not be allowed for fear of decom- 
position, a small quantity was generally lost., The loss had no eflect 
when the total volume of oxygen was considerable. Hence the volume 
of oxj^gen and therefore its weight should, be taken as approximate, and 
not strictly accurate when the quantity was small. The ratio of the 
chloratio oxygen to free oxygen should also be taken in the same light 
under similar circuiastances. The preceding table contains the results 
of numerous analyses performed at diff extent times with solutions of 
different strength heated to different periods of time. 

Comparing the percentage decompositions of a number of solutions 
in which relative quantities of free alkali, chloride, chlorate and hypo- 
chlorite are the same, but with gradually diminished absolute quantities, 
the following peculiarities are observed. The decomposition diminishes 
with, dilution up to a certain point when it is minimum. Further dimi- 
nution in concentration instead of diminishing increases the decomposi- 
tion. This peculiar deportment of the hypochlorite solution is seen 
not only with similar solutions heated for different periods of time, but 
also in all solutions which have been examined some of wdiich only are 
given. The x'atios of hypochlorite to free alkali in the tiu ee solutions 
mentioned in the table are approximately in (A) 2 : 5, in (B) 2 : 2, 
and in (C)2 : 1. -The relation between concentration and percentage de- 
composition is very strikingly shown in Plate IV. 
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The decomposition curves A. i, ii and iii of similar solutions are very 
nearly similar. There is a close resemblance between tlie curves B. i and 
ii. Special sti'ess need not be given to the curve D because the solutions 
to which it corresponds were not heated to the same temperature as 
the other solutions. Referring however, to all the curves it is seen that 
the greatest depressions — minimum decompositions — lie very nearly in 
the same vertical line. The exact strength of the solution which de- 
composes least has not been determined, but it appears to lie interme- 
diate between 1*5 and 1*7 per. cent of Sodium hypochlorite. The influence 
of the other constituents can be neglected, as all the solutions contain- 
ing widely different quantities of chlorate, chloride and free alkali lead 
to the same general conclusion. Taking 1*6 per cent to he the approximate 
number, the ratio between the number of molecules of water to sodium 
hypochlorite is easily calculated : 

hTaOCl (molecular weight 74*5) = 1'6 
Hg 0 (molecular w’-eight 18) =98’4 
no. of molecules of water : no. of molecules of sodium hypochlorite 
98-4 1-6 

18 ‘* 74-5 


263 : 1. 


In other words an aqueous solution of sodium hypochlorite is most 
stable when the number of molecules of the salt in solution is approxim- 
ately 0'4 -/q. As the electric conductivity of such a solution has nob 
been determined I cannot venture to offer any opinion as to w^hat 
beaiung it 1ms on ArrheniusV theory of electrolytic dissociation. It 
seems probable that this number is diffel'*ent for different hypochlorites 
and from these numbers the ratio of the molecular weights of these 
compounds may be determined. 

Leaving the curves of percentage decomposition in relation to 
concentration, the other curves of percentage decomposition with the 
duration of heating may he shortly noticed (PL V). All these lead to 
the same conclusion, namely the actual increase of decomposition during 
any interval diminishes as the time from which the initial decom- 
position began increases. The data however, for the present, are not 
sufficiently numerous for comparison of the different curves. 

Referring to the columns (g) and Qi) in the table,^ it is seen that in 
all cases oxygen and a chlorate are simultaneously produced. The last 
column shows in the clearest manner that at the end of the first hour 
the amount of oxygen that is disengaged varies from one-fourth to one 
half of the quantity of oxygen fixed in the chlorate. As the duration 
of heating is prolonged the quantity of free oxygen increases, but in no 
case is this quantity greater than the oxygen of the chlorate, although 

1 Ante, p 81. 
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tlie strengtli of the soiutioB varies from 3 to 8*7 per cent, and tlie duration 
of heating from one to six lioiirs and a half. As tlie strengtli of the 
solution diminishes the liberation of free oxygen increases. Comparing 
the ratios of the decomposition products in Ai, ii, iii and Bi and ii 
with the nature of the decomposition is seen to vary perceptibly. 
The solutions in D are gradually heated, and it is doubtful whether at 
all they attain the temperature of 100° C. For the same weight of 
chlorate formed the quantity of oxygen diminishes with the rapidity 
with which the solutions are heated. In all probability, therefore, the 
first application of heat on a rather strong solution of sodium hypo- 
chlorite causes it to be entirely transformed into chlorate according to 
the generally accepted equation 

3 NaClO NaClOg + 9 hfaCL 

As the quantity of chlorate increases another reaction sets in : 

2 lSraC10=2 NaCl-f O 2 . 

These two equations being interdependent, I have not found it 
possible to express the transformation by a simple equation. 

Note on the Decomposition of Mercnrons Gliloride and Estimation of Free 

Chhrme,’—By Jyotibhushan Bhadtjiii, M.A. Commtmicuted hy the 

President. 

[Kecd. 25tb March, Bead 1st April, 1896.] 

In the previous paper “ On the transformation of hypochlorites ” 
mention was made of the fact that under certain circumstances a solu- 
tion of sodium hypochlorite gave out chlorine. More recent quantita- 
tive experiments 2 prove that in very nearly alkali-free solutions oxygen 
and chlorine are simultaneously liberated. The analysis of such a 
mixture without loss of unaltered hypochlorite is not an easy matter. 

The solution contains, to begin with, a chloride, hypochlorite and 
a trace of chlorate. It may at ^ the very beginniog contain a small 
quantity of free alkali, but after decomposition, especially when heated 
from 150'’ to 160° 0., the silica of the glass is dissolved by the alkali, 
forming soluble silicates. Moreover, free alkali and free chlorine can 
not exist side by side in the same solution. 

In neutral or alkaline solutions chlorides and chlorates of the alkali 
metals have no action on mercury. Free 
chlorine combines with 4t, when the mercury 
is present in excess, forming mercurous chloride. Hypochioiites form 

1 Plate IV. 

» The results of which will be communicafeed later on. 


Separation of chlorine 
and hypochlorous acid. 
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mercuric oxide.^ Sometimes, iioweyer, cLiorine and a iiypoclalorite hj 
tlieir mutual decomposition form free hypochlorous acid.^ Tliis acid 
combines witii mercury and forms mercuric- oxychloride, a substance 
as insoluble in water as mercurous chloride. When, therefore, such a 
solution, containing mercurous chloride, mercuric oxide or oxychloride, 
free mercury, and soluble chloride and chlorate, is filtered, the first 
three remain on the filter paper. The residue is then thoroughly 
washed and then treated with the least excess of dilute hydrochlorio 
acid and the residue of mercurous chloride and free mercury thoroughly 
washed. The quantity of mercury existing as mercuric chloride in the 
second fiteate^ will give the amount of hypochiorous acid. Free 
chlorine is represented by mercurous chloride. The chlorine of the 
last named substance is generally estimated by decomposing the com- 

Action of cold alkali on after gentle digestion with alkali 

mercurous chloride. hydrate (fixed) Some volumetric determina- 
tions having given tolerably accurate results,^ the following analyses 
were made to see whether the decomposition is complete or not. The 
sample of chloride was fii'st treated with hot water and then repeatedly 
with cold water and finally with rectified spirit in the filter pump. It 
was then dried in the steam bath for two hours when its weight was 
found constant. Absence of any soluble mercury salt was px’oved by 
treating a small quantity with hot water and passing sulphuretted 
hydrogen through the filtrate. 



1 According to the following equation 0 01 + Hg~Hg 0-f Na CL 

s The reaction is most probably Na (O Cl)+ 01^ -f HgOs^NaCl + 2H0CL (S. C. J, 
1885, 722). 

8 For Hg O, Hg0l2 + 2HCl.=2Hg + O. 

4 Watt’s Die. Chem. (new edition) Vol. hi. p. 316. Fresivius, Quant. Anal. 
7tli Ed , p. 360. Fremy in his EncyoL Chem. does not mention anything. 

6 For these I am indebted to my elder brother, Babu Ohandrabhushan Bhaduri, 
B.A, The silver solution was weaker than it was supposed to be, so the value of 
chlorine was very near the truth. On recalculation the difference is found to be 
about 2 per cent. 


No. 

Wt. of 
Hg 01 
grams. 

Wt. of 
Ag 01. 

Corres- 

ponding 

chlorine. 

7oOf Cl. 

Bemaeks. 

D. 

1*5600 

1 : 

*2300 

14*75 

Excess of Ag NOg added and 
titrated by Vohlard’s method. 

E. 

3-1958 

1*9358 

j *4805 

15*02 

Gravimetric method. 

F. 

2 2351 

1*3577 

*3358 

15*02 

„ „ (Gooch’s 

crucible). 

G. 

1*9444! 

1*1800 

•2919 

15*02 

Gravimetric method (Gooch’s 
crncible). 
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Ko. 

Wt. of 
HgCl 
grams. 

Wt.of 
Ag Cl. 

Corres- 

ponding 

chlorine. 

% of 01. 

Bemarks. 

H. 

1-6022 

•9721 

'2405 

15-01 


J. 

3-7957 

2*2822 

•5646 

14-87 


K. 

1-5163 

*9219 

•2281 

3 5-04 

Solntion heated. 

L. 

24107 

1-4410 

•3565 

14*79 


M. 

2-6857 

1*6017 

•3962 

14-75 


Z. 

1-4S26 

... 

*2219 

14*97 


A'. 

1-8000 


•2659 

14*77 

C Tolnmetrio method with 

B'. 

3-9362 

[ ' '***' 

•5837 

14-83 

I chromate indicator. 


The theoretical percentage of chlorine is IS’D?. The estiiiiation 
of chlorine has heen made in the gravimetric way at least twenty times. 
In each case the result has been found to be lower than the theoretical 
quantity. The final ■washing was in each case tested for chlorine. Some 
of the results, however, agree among themselves. Hence it appears 
that the decomposition is never complete and is dependent upon other 
circumstances. It is also evident from the previous expeiiments that 
the amounts which are obtained when the solutions are heated agree 
more with the theoi'etical q'uantity than those obtained from cold soln* 
tions. In some of these experiments the alkali remained in contact 
overnight with no better results. . 

The action of heat was next tried. The weighed quantity of 

Action of boiling cans ^ 63 :’Curous chloride was treated with an excess 
tie-soda on merenrons of pure sodic hydrate solution and tlie whole 
heated nearly to the boiling point for abont 
fifteen minutes and when cold filtered. The residue was once more 
treated with caustic soda and then thoroughly washed. The chiprino 
in the filtrate after acidification was determined as before. In titrating 
this liquid with standard silver nitrate solution, I have found it con- 
venient to sliglitly acidify the solntion with dilute nitric acid and then 
evaporate to a small bulk, say 25 to 30 c.c. with excess of pure preci- 
pitated calcium carbonate. The following table contains some of the 
results of the analyses : — 


Ho. 

Wt. of 
Hg 01. 
gra-ms. 

Wt. of 
AgOl. 

wt. of 

01. grams. 

1 % 01. 

i \ ■, ■ , , 

B'EaiARKS. 

N 

•9634 


•1452 

1506 

Yohixnetric process. 

Q 

1*4466 

•8800 

*2177 

15 05 

Gravimetric „ 


1*7190 

1^0465 

•2589 

15-06 



1*7648 

1-0748 

‘2659 

15-07 

?> >> 

V 

•8927 

' : 

‘1346 

15-08 

Volumetric „ 
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These results closely agree not only among themselves bat also 
■with the theoretical quantity. But they appear to be very slightly low. 
The reason probably appears to be this. Mercurous oxide dissolves to 
a small extent in water and caustic soda solution. When, however, 
such a solution is acidified with dilute nitric acid, slight opalescence 
is sometimes noticed. On subsequent addition of silver nitrate, silver 
chloride is precipitated, and this carries down with it traces of mercurous 
chloride. Silver chloride before it is weighed is heated to incipient 
fusion, a temperature sufficient to volatilize traces of mercurous chloride. 
Thus a trace of chlorine is lost. Sufficient stress cannot be given to 
this explanation, as the difference between actual and theoretical quan- 
tities can be reduced to a trifling amount by careful manipulation. 

It is evident from the above experiments in conjunction with those 
mentioned before, that neither gentle warming nor prolonged contact 
in the cold is sufficient to bring about complete decomposition of the 
mercurous chloride by solution of caustic soda. The coating of mer- 
curous oxide and the repellent tendency of mercurous chloride to 
become moistened with water prevent intimate contact with the solu- 
tion. Complete decomposition is only obtained when the solution is 
heated to the boiling point and, to be certain, repeating the operation 
once more witli fresli solution of the alkali. 


Wlien the preciiDitate of mercurous oxide is heated with water or 
Solubility of mercurous Solution of caustic soda and then filtered in 
oxide m water. .(.pg filtrate after acidification 

with pure hydrochloric acid is at once turned brownish black when 
sulphuretted hydrogen is passed through. On heating, the precipitate 
settles rapidly and this black substance gives all the reactions of 
mercury. As already mentioned, there was no soluble salt of mercury 
in tbe residue. It dissolved with slight separation of mercury in pure 
dilute nitric acid and this solution gave no precipitate, not even opal- 
escence with silver nitrate. It is therefore evident that the whole of 
chlorine must have been eliminated in the form of soluble chloride and 
the presence of mercury in the filtrate is due to the solution of 'mer- 
curous oxide in water (mercuric oxide and metallic mercury, the pro- 
dncis of decomposition being practically insoluble, the former 1 in 
1,50000). In cold w.ater too, mercurous oxide dissolves to a small exten. 

The best method of procedure, therefore, is to decompose the mer- 
summary. ^l^loride by the alkali at the boiliug 

temperature but to filter when cold and wash 
with cold water. Volumetric estimations of chlorine and silver have 
been tried but they appear to me to be less trustworthy than these 
estimations obtained gravimetricallj. 
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Natural HistoT'y Notes from the B, L M, Survey Steamer ‘ Investigator,’ 
Commander 0. F. Oldham^ B. N, commanding. Series II, No. 21. 
An Account of the Deep Sea Crustacea collected during the season 
1894-95, —Bt/ A. B, S. Aijtderson, B. A., M. B., Surgeon Naturalist 
to the Survey^ 

[Received SSfeli April — Bead 6fcli May.] 

The following paper gives a description of the 56 species of 
Ornstacea, excluding Oirripeds, Ampliipods and Pagurids collected 
by the B. L M. S. ‘ Investigator ’ during the working season J 894-95. 

Prom the middle of October 1894 to the beginning of January 
1895, while at work in the Arabian Sea between Cape Monaa — some 20 
miles to the west of Karachi and Bombay — four hanls of the trawl 
were made between 100 and 200 fms. ; but, with the exception of large 
numbers of Selenocera hextii, no crustaceans were obtained. 

In the same area, two hauls were effected at 890 and 947 fms. and 
resulted in the capture of respectively 8 and 11 different species of 
crustaceans ; of these only four are new to the Indian fauna, 
Acanthephyra cristata, Paxon, Nephropsis Suhni, Bate, Galasiacus 
investigatoris md Galacantha trachynotus, ihe two last being hitherto 
undescribed species. One Isopod, Aega sp., was also obtained at 947 
fms., and is new to our record and apparently new to science. 

On the passages between Bombay and Trincomali and vice versa 
6 trawls, varying in depth from 637 to 931 fms. were made and resulted 
in the capture of 0, 4, 6, 5, 7 and 8 species of crustaceans. Pour of 
these species were new to the Indian fauna, but of these two, Nephropsis 
Suhni and Galacantha trachynoius, were also obtained this season 
between Karachi and Bombay : the remaining two species were Bucopia 
sculpticauda and Bentheuphausia amhlyops. 

In four trawls between 180 and 406 fms. 5, 7, 3 and 21 species of 
crustaceans were obtained, of which 5 only are new to the Indian 
record, and of these one had also been captured at 951 fms, this season ; 
3 of the vemamder, Bandalus alcochi and Munidopsis imrdem^ both 
from 406 fms., and ovale from 180 fms. prove to be 

new speoieB, The Mth) Bithodes agasidi from 408 fms., is the first 
recorded specimen of a Lithodes from Indian waters. 

List of the stations, over 200 fms. from which crustaceans were 
obtained. 
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Station 

No. 

■Lai. N. 

Long. E. 

Depth 

in 

fathoms. 

Corrected 
bottom 
temp. F. 

Surface 
temp. F. 

Nature of 
bottom. 

183 

23’08'22" 

6o°49'45" 

890 

40=.5 

72° 

Soft gray mud. 

184 

22°14'25" i 

67“08'5S" 

947 

40=5 

75°.5 

Soft gray mud. 

192 

15°11' 

72=28' 

912- 

931 

39°. 5 

81° 

Soft gray mud. 

193 

1S°1V 

72=28' 

931 

1 39‘=’.5 

81° 

Soft gray mud. 

194 


72°3'45" 

891 

41° 

81° 

Soft gray mud. 

197 

9’'34'57" 

75=86'30" 

406 

48° 

81°.8 

Green mud. 

198 

8°55' 

81=17'30" 

764 

42’.25 

81= 

Green mud. 

199 

8='40' 

8l=27'35" 

800- 

637 

41° 

42=.25 

83“.5 

Green mud. 

201 

8°29'05" 

8l=31'35" 

320- 

296 

49° 

49=.8 

8it=.5 

85= 

Green mud. 

203 

5°50'30" 

80°25'30" 

364 

48= 

85°.5 

Green mud. 

204 ■ 

6°60'20" 

79=36' 

180- 

217 

. 63° 

84°.8 , 

Broken coral. 


MALOOSTRAGA. 

Order SCHIZOPO DA. 

Family Lophogastridse. 

G-nathophausia, W.-Snlim. 

1, Qnatho^liausia hrevisjpinis, Wood-Mason. 

Wood-Mason, Ann. Mag. Nat. Hist., (6) YII., 1891, p. 188, and Oct. 1891, 
pp, 269, 270; Faxon, Aleni. Mus. Comp, ZooL, Vol. XYIII., pp. 216-218, pi. J. 

Arabian sea ; Station ISli ; 947 fms. 

2. Gnathophausm zoma, Stibrn, G. 0. Sars. 

G. 0. Sars, Challenger Schizopoda, p. 44, pi. vi., figs. 6-10; A. Milne Edwards 
Rec. Fig. Crust., pi. 7 ; Alcook and Anderson, J. A. S. B., Yol. LXIII., pt, ii., 1894, 
p. 143; Faxon, Mem, Mus. Comp, Zool., Yol. XYIII., p. 215. 

? Q, Sarsiiy Wood-Mason, Ann. Mag. Nat. Hist., Feb. 1891, p. 187. 

Colour in life, bright scarlet. 

Arabian sea, Station 183, 890 fms, 

J. II. 12 



90 




A. E, S. Anderson — Beep Sea Omstacea, 

Family Eucopiidae. 

Eucom, Dana, G-. 0. Sars. 

3. Bucopia australis, Dana, Sars. 

Dana, XJ. S. Explor. Ixped., Ornstacea, pt. i., p. 609, pi. 40, fig. 10 a-m ; G-. 0, 
Sars, ‘ Oliallenger ’ ScMzopoda, p. 55, pis. ix. and x. ; Wood-Mason Ann. Mag. Nat. 
Hist., Oct. 1891, p. 270; Faxon, Mem, Mus. Comp. Zool., Vol. XTIII., pp. 218, 2i9. 

Sis specimens "were obtained, 5 of these being captured in the same 
haul "with an eqnal number of Bucopia sculpticatida. 

Stations 183 and 198 ; 890 and 764 fms. 

4 Bucopia smlpHcauda, BbiXoh* 

W. Faxon, Bull. Mns. Oomp. Zool, Yol. XXIY., No. 7, 1893, p. 218 ; Id., Mem. 
Mns. Oomp. ZooL, Yol. XYIII., pp. 219-221, pi. k., fig. 2, 2d, pi. liii., fig, 1-ld. 

Eight specimens, varying in length from 21 to ?5 inillim., were 
cap tnred at depths ranging from 406 down to 931 fms. Unfortunately 
all the specimens, owing to the great delicacy of their tissues and the 
tenuity of their legs, are more or less imperfect, although in some the 
deficiency merely amounts to an abbreviation of the antennal flagella. 

This species diflers from Bucopia australis and from Sars’ definition 
of .the genus in the presence of small branohijB at the base of the last 
pair of legs. 

Colour in life, dark crimson lake. Eyes brown in spirit. 

ISTew to the Indian f anna. 

Stations 193, 197, 198 and 199; 931, 406, 764 and 800 — 637 fms. 
respectively. 

Family Ixipliausiidae. 

Benthiijphausia, Gr. G. Sars. 

5. BentheupJiausia amblyops, G. 0. Sars. 

G. 0. Sars, * ChalleDger’ Sohizopoda, pp. 109-114, pi. xix. 

Eew to the Indian fauna. 

Station 198; 764 fms. 

Order DECAPODA. 

Sub-order MAO EUE A. 

Tribe FBNJEIBBA. 

Family Penaeidas- 
Sxih-ieimilj Farapenmina. 

Pabapemus, S. I. Smith. 

6. P arapeumus fissurus, ( Sp. Bate. ) 

Fenssus fissurus, Sp. Bte., ‘ Challenger ^ Macrara, p. 263, pi. xxxvi. fi.g. 1; Far a 
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penisus fissumSf Alcock and Anderson, J. A. S. B., Vol. LXIII., Pfc. ii,, 1894 
■ , p. 144. • . . ■ . ■ ■ . 

Colours in life, wMte mottled witli red. 

Off west coast of Ceylon, Station 204 ; 180-217 fms, 

Snb-famiJy Solenocenna. 

SOLENOCERA Lucas. 

7. S olenoce7‘a hexiUy Wood'-Masom 

Wood'Mason, Ann. Mag. Nat. Hist., Feb. 1891, p. 188, and Oct. 1891, p. 275 
Alcock and Anderson, 1, A. S. B., Yol. LXIII. Pt. ii., 1894, p. 145 ; and 111. 2^ool, 
R. I. M. S. investigator,’ Crustacea, Pt. iv., pi. xxvi. JSg. 5 (to be published in 1896). 

Hitlierto tHs species lias only been recorded from tbe Bay of 
Bengal ranging as far east as Chittagong. This season it was obtained 
in large numbers in the Arabian Sea off the months of the Indus at 
depths varying from 85 to 170 fms. on a muddy bottom. 

Haliporijs, Spence Bate. 

8. HaU;porus sequalis^ Sp. Bate. 

Spence Bate, ‘Challenger’ Macrura, p. 285, pi. xli., fig. 1; and Alcock and 
Anderson, J. A. S. B., Yol. LXIII, pt. ii., 1894, p. 140. 

Off Cochin coast, Station 197, 406 fms. 

Sub-family 

Aristjjus, Duvernoy, Wood-Mason. 

9. Aristeeus C7^assipes, Wood-Mason. 

Wood-Mason Ann. Mag. Nat. Hist., Oct. 1891, pp. 281, 282. fig. 7 ; Alcock and 
^ Anderson, J. A. S. B., Yol. LXIII., pt. ii., 1894, p. 147. 

Many specimens, exhibiting the marked sexual differences previous- 
ly described, were trawled off the Cochin coast at Station 197, 406 fms. 

10. Aristseus semidentatus, Sp. Bate, 

Bemipenseus semidentatus, Spence Bate, ‘ Challenger ’ Macrura, p. 305, pi. xlix. 
fig, 1 ; Arist^us se7)iidentatus, Wood-Mason, Ann. Mag. Nat. Hist., Oct. 1891, p. 280 
and Alcock and Anderson, J. A. S. B., Yol. LXIII., pt. ii., 1894, p. 146. 

Colour in life, red. 

Station 201 ; 820-296 fms. 

Sub-family Benthesicymina. 

Geiinauas, Spence Bate. 

11. Oe^inadas parvus, Spence Bate, 

Spence Bate, Ann. Mag. Nat. Hist. (5) viii., p. 191, and ‘ Challenger’ Macrura, 
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p. 340, pi lix. ; Wood-Mason and Aloock, Ann. Mag. Nat. Hist., Feb. 1891, p. 189 
and Oct.'l891, p. 288. 

Stations 193, 194 and 198 ; 931, 891 and 764 fms. respectively. 

Family Sergestida. 

Seegestes, Edw. 

12, SeTgestes TuhToguttatus^^oo^-MMiSOJi, ■ 

Wood-Masoii} Ann. Mag. Nat. Hist., Nov. 1891, pp. 854, 356, fig. 10. 

Soutli of Ceylon, Station 198, 76^ fmSi 

13. to, Smith, 

S. I. Smith, Bep. IJ. S. Fish. Comm,, 1892, (1894), p. 416, pi. viii., figs. 8-6, and 
1885 (1886), p. [93], pi. xx„ fig. 6; and Bull. Mns. Comp. Zool., X., p. 97, pi. xvi., 
figs. 5~8 ; Alcochand Anderson, J. A. S, B., Yol. LXIII., pt. ii., 1894, p. 148, 

Colour in life, crimson dots on a colourless background, the in- 
testinal tract showing through the transparent body-wall as a crimson 
tube. 

Stations 194, 197 and 203; 891, 406 and 364 fms. 

Tribe OABIDJUA. 

Family Glyphocrangonid^, 

Glyphoceaxgon, A. Milne-Edwards. 

14.' QlyfhocTangm miguiculata,Woo^-lA?LBOiOL, 

Wood-Mason, Ann. Mag. Nat, Hist., Feb. 1891, pp. 193, 194; and III. ZooL 
‘ Investigator, V Crustacea, Pt. ii., pi. vii., fig. 2. 

Five females from the Arabian sea, Station 184 ; 947 fms. 

16. Glyjphocrangon ^Tionota,Woo^-M^ 80 ii, 

Wood-Mason, Ann. Mag. Nat. Hist., Feb. 1891, p, 192 ; Alcock and Anderson, 
J. A. &. B., Vol. LXIII., Pt. ii., 1894, p. 151 ; and 111. Zool. ‘ Investigator,’ Crustacea, 
Pt. il.,'pL VL, fig., 1. ■■ 

Many male and female specimens, both young and adult, w^ere taken 
in the Arabian sea at Stations 183, 184 and 193 ; 890, 947 and 931 fms. 
respectively. 

Family Pandalidso. 

Pandalus, Leach, 

16, Tandalus alcocki, n, 

This species bears a considerable resemblance to Nothocaris hinoculus, 
Sp. Bte., but differs from it in the following particulars. The 
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dorsal ckdna begins near the middle of tbe carapace and in the gastric 
region supports four movable spines wbicb gradually increase in lengtli 
from behind forwards. The rostrum, about If as long as the carapace, 
is armed dorsally with 2 fixed teeth, the posterior situated midway 
between its fellow and the anterior movable spine and above the centre 
of the cornea. In front of these teeth the rostrum slopes downwards 
as far as the exti’emity of the first antennal base ; thence it beconaes 
straight and ascends slightly to near its tip where it again assumes a 
gentle downward curve. Except for the two teeth near the base it is 
dorsally unarmed, while its lower margin is 4-7 toothed, the number of 
teeth increasing with the size of the specimen. 

The eye bears no ocellus distinct from the large cornea. 

Tlie meri of the last three thoracic legs are armed on their lower 
margins with a few teeth, that of the 5th leg bears the fewest or none, 
that of the 3rd the largest number of teeth, while the 4th bears an 
intermediate number. 

The telson is shorter than the caudal plates. 

Colour in life red. Eggs very minute and numerous. 

Many specimens, both males and ovigerous females, from Station 
197;406fms. 

Plesionika, Spence Bate. 

. 17. Flesionilm hifurca^ Alcock and Anderson. 

Alcock and Anderson, J. A. S. B., Voh LXIIL, pt. ii., 1894, pp. 155 and 166. 

Station 1 97 j 406 fms. 

Family Acanthephyridee. 

Acanthephyea, a, Milne-Edwards. 

18. AcantJiepJiyra hracliytelsonis^ Sp. Bate. 

Spence Bate, ' Challenger * Macrura, p. 753, pi. cxxvi., fig. 7 ; Wood-Mason, 
Ann. Mag. Nat. Hist., May 1892, pp. 362, 363, fig. 4 ; Alcock and Anderson, J. A. 
S. B,, VoL LXIIL, pt. ii., 1894, p. 156; and 111. Zool. I. M. S., ‘Investigator,’ 
Crustacea, pi. iii., fig. 2. 

The largest specimen obtained this year measured 157 millim, 
from tip of rostrum to the end of telson. 

Stations 183, 184, 192, 193, 194 and 199; 890, 947, 912-931, 931. 
891 and 800-637 fms. respectively. 

19, Acantliepliyra armata, A, M. E,, Y^bV. fimhriata, W.-M. 

Wood-Mason, Ann. Mag. Nat. Hist., May 1893, p. 359, fig. 2 ; Alcock and 
Anderson, J. A. S. B., Tol. LXIII., pt. ii., 1894, p. 156 ; and 111. Zool. E. I. M. S. 

‘ Investigator,’ Crustacea, pt. i., pi. iii., fig. i. 

Station 197 ; 406 fms. 
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20. Acanthephyra mrtirostris, Wood-Mason. 

Wood-Mason, Ann. Mag. Nat. Hist. (6) VIL, p. 195, and Ann. Mag. Nat. 
Hist., May 1892, pp. 364, 365 and fig. 6 ; 111. Zool. R. I. M. S. ^ InTestigator,’ 
pi. iii., fig. 4 : Faxon, Mem. Mas. Gomp. ZooL, Tol. XYIII , pp. 164-167, pi. xiiii,, 
figs. 2-5. 

In four small specimens obtained this year, the largest of ■which is 
an ovigerous female 36 millims. in length, the tooth on the antero- 
inferior margin of the laminar part of the rostrnm is absent. 

At the distal end of the dox’sal surface of the carpus of the 1st 
pereiopods is a small hlunt recurved tubercle, and, leading to it, an oblique 
line of short stout hairs on the inner surface of the palms of the same 
pair of legs. 

Both margins of the inner, and the inner margin of the outer, plate 
of the swimmere t are minutely serrate. 

Stations 198 and 203 5 764 and 364 fms. 

21, Acantliephyra cristata^ Ws^xon. 

Faxon, Bull. Mus. Comp. Zool., XXIY., 206, 1893 j Memoirs Mus. Comp. ZooL, 
Vol. XVIII., pp. 162-164, pi. xiiii., fig. 1, la, 16 : 111. Zool. R. L M. S. ‘Investi- 
gator,’ Crustacea, pfc. iv., pi. xxv., figs. 2, 2a. 

The end of the telson, which was wanting in both Faxon’s speci- 
mens, is prolonged into a sharp spine armed on both sides with movable 
teeth, of which one on each side at a little distance from the tip is 
specially large and strong. Both margins of the inner and the inner 
margin of the outer plate of the swimmeret are minutely serrate and 
clothed with long silky hairs. 

Colour in life, dark crimson. 

Length from tip of rostrum to end of telson 67'5 millims. 

Station 183 ; 890 fms. 

HorLOPHORUS, Edw, 

22. Moplophorus gracilirostris, A. Milne-Edwards. 

A. Milne-Edwards, Ann. Sci. Nat. Zool., (6) XT. 4, p. 6 ; and Rec. Fig. Ornst. ; 
Wood-Mason and Aloook, Ann. Mag. Nat. Hist., May 1892, p. 365 5 and Alcock and 
Anderson, J. A. S. B., Yol. LXIII., pt. ii., 1894, p. 157. 

Several specimens from stations 201 and 203 ; 320-296 and 364 
fms. When placed in a tub of water they swam about with great 
vigour, but were unable to maintain an upriglit position, always turning 
over on one side. They would appear, as previously mentioned, to live 
at no great depth, as the specimens df Lyreidus^ JSthusa, Tfroptyclms 
and Nephropsis, all bottom dwellers, which were captured at the same 
stations as the JSoplophoYUSf were quite dead on reaching the surface. 

Colour in life bright transparent red with golden coloured glisten- 
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ing patches on merns of last three thoracic legs, on carpus and coxa of 
5th pair of legs and on the abdominal pleurae. Telson and uropods 
colourless. Eggs purplish red. 

Ephtrina, S. L Smith. 

23. Bpliyrina hoslcynii^ Qodi-M.2hBon. 

Wood-Mason, Ann. Mag. Nat. Hist., February 1891, p. 194. 

Stations 183 and 199 ; 890 and 800-637 fms. respectively. 

Family Palaemonidse. 

PALiSMOiSTELLA, Dana. 

24. Falsemonella laccadivensis, Alcock and Anderson. 

Alcock and Anderson, J. A. S. B., Vol. LXIII., pt. ii., 1894, p. 157 j and 111. 
IZool. R. X. M. S. ‘ Investigator,^ Crustacea, pt. iv,, pi. xxvi., fig. 4 (1896). 

The rostrum, in the larger specimen obtained this year, is deeper, 
more horizontal and bears only nine spines on its upper margin, a 
rather wide interval separating the 1st from the 2nd and the 8th from 
the 9th sjnnes. 

The fingers of the larger of the 2nd pair of legs are flattened so as 
to form two broad opposing surfaces, end in recurved hooks, and are 
furnished each in its proximal half with two small sharp interlocking 
tubercles in addition to the blunt tubercle which the movable finger 
carries close to its articular end. 

A female, bearing very numerous small eggs, and measuring 50 
millims. from tip of rostrum to end of telson was trawled at Station 197, 
406 fms. 

Family Pasiphseidae. 

Phye, Wood-Mason. 

25. Phye alcoGJc% Wood-Mason. 

Wood-Mason, Ann. Mag. Nat. Hist., Feb. 1893, p. 164; and lil. Zool. ^ Investi- 
gator,’ Crustacea, pt. i., pi. iii., fig. 6. 

Stations 184 and 197 ; 947 and 406 fms. 

Family Nematocarcinidse. 

Nematocabcinus, a. Milne-Edwards. 

26. Nematocarcinus gracilis, Sp. Bte. 

Spence Bate, * Challenger’ Macrura, p. 815, pi. cxxxii., fig. 8; and Alcock and 
Anderson, J. A. S. B., Yol. LXIII., pt. ii., 1894, p, 160. 

Station 197 j 406 fms. 
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Tribe ASTAGIDBA. 

Family Homarida. 

Phoberus, A. Milne-Edwards. 

. Phoberus csecus^ A. Milne-Edw,, YSbV. suhlems, W,-M. 

Wood-Mason, Ann. Mag. Nat. Hist., Feb. 1891, p. 197 ; Alcock and Anderson, 
J. A. S. B., YoL LXm., pt. ii., 1894^, p. 21. 

The female, captured this year at Station 192, 912-931 fins., differs 
both from the female taken last year and from the male preYiously 
caught in possessing 2 spines on the upper margin of tlie rostrum. 

Length, from tip of rostrum to end of telson, 122 millims. 

hTEPHROPSis, Wood-Mason. 

28. Nephropsis StewarUyWoQd^-Mmoii, 

Wood-Mason, J. A. S. B., 1878, Yol. LXIII., pt. 2, p. 39, pi. iv. ; and Ann. Mag. 
Nat. Hist., (4) XII., 1873, p. 59 ,* A. Milne-Edwards, Ann. Sci. Nat. Zook, (5) XIX., 
pi. XX., figs. 1-3 5 and Alcock and Anderson,!. A. S. B., Yol LXIII., pt. ii.. 1894, 
p. 161 ; Illustrations of tbe Zoology of the E. I, M. S. ‘Investigator,* Onistacea, 
pt. iv., pi. xxvik, figs. 1, la. 

A male, measuring 141 millim, from tip of rostrum to end of telson, 
was captured at Station 197 ,* 406 f ms. 

29. Nephropszs atlantica^ Norman, 

Norman, P. R. S., Edin., 1881-82, Yol. XI., p. 684 ; Wood-Mason and Alcock, 
Ann. Mag. Nat. Hist., Feb. 1891, p. 198, fig. 4 j and Alcock and Anderson, J. A. S. B., 
Yol. LXIII., pt. ii., 1894, p. 162, 

Station 201 ; 320-296 fms. 

30. NepJiropsis suhmi, Sp. Bate. 

Spence Bate, ‘ Challenger * Maciwa, pp. 181-183, pi. xxiii., fig. 3, and pi. xxiy. 
fig. 2.' : 

Seven specimens of this species, which is new to the Indian fauna, 
varying from a male of 83 millims, and a female of 82*6 millims., to 
32 millims. in length, were captured at 5 stations at depths between 
890 and 947 fms. The teeth on the anterior margins of the pleura of 
tbe first four abdominal somites vary both in size and numbers ; in some 
case none in others one large and two smaller teeth are present. 

In a specimen 83 millims. in length the flagellum of the 1st antenna 
measures 25 millims., that of the 2nd antenna 186 millims. 

The absence of a joint in the outer plate of the caudal swimmeret 
was both noted and figured by Spence Bate ; but, owing to the small- 
ness and immaturity of his single specimen, he seems to have been 
doubtful of the permanence of this character. In none of these 
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specimens is there any vestige of a Joint in these plates. This character 
at once serves to distinguish Nephropsis suhmi from the other three 
Indian species of this genus, atlantica^ stewarti and carpeutevi^ in all of 
which the Joint is very appai’ent. Indeed it isolates this species from 
all other Homarids and forms a connecting link with the nearly allied 
Mryonidm. 

Colour in life pale orange with a broad whitish strips on the 
dorsum of the abdomen and posterior part of the carapace. Antennal 
bases colourless. Hairs on daetyii of last 4 pereiopods crimson. Cornea 
opalescent. 

Stations 183, 184, 192, 193,194; 890, 947, 912-931, and 891 fms. 
respectively. 

Family Caliianassidae. 

Calooaeis, Bell. 

31. Galocaris 7nacandrese^ Bell. 

Alcock and Anderson, J. A. S. B., Vol. LXIIL, pt. ii., 1894, p. 163, where 
a list of references is given. 

Three very small specimens, the largest only 24 millims. in length, 
were captured off the east coast of Ceylon at Station 199, 800-637 
fms. 

Family Axiidae. 

Oalastactjs, Faxon. 

‘S2, Calasfacus investigatoris, n. Bp. 

Female. This species very closely resembles Calastacus stiUrostris, 
Faxon, only differing in the following points. The carapace is covered 
with small;granules, and dorsally markedly cariuate. The carina extends 
from the base of the rostrum to within a short distance of the 
posterior border of the carapace, where it ends in a small denticle. A 
similar denticle is found on the carina in the centre of the gastric area. 
The rostrum is triangular and dorsally flattened, its lateral margins 
extending a short distance back on the sides of the carapace as a pair 
of elevated ridges each bearing a couple of acute anteriorly directed 
teeth, the posterior of which is considerably larger than the anterior. 

The eyestalks are short and conical without any trace of a cornea. 

Both the fixed and movable spines of the second joint of the second 
antennae are very short, only reaching about one-quarter the length 
of the third joint. 

The upper boi'der of the merus of the great chelipeds is armed 
J. IL 13 
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•with one large distal and 3 or 4 small spines ; those on the lower margi 
of this joint are subeqnal. On the infero-external margin of the han 
is a row of spinules. 

The borders of the suture in the outer plate of the swimineret ai 
destitute of spinules; the outer margin of this plate is armed wit 
3 small spines, the smallest near the centre, the largest on the margi 
of the suture, and the third midway between the.se two. The externs 
border of the inner plate of the swimmeret is not furnished with 
spine. 

Length of carapace exclusive of rostrum 18'5 millim., rostriit 
3-75 millim., abdomen 32'4 millim., cheliped 27 millim., merus b 
cheliped 9'75 millim., dactylus of cheliped 11 millim. Colour in life 
abdomen light brown, carapace very pale pink dorsally fading inti 
slate colour on the sides. 

Station 184; 947 fms., 2 females. 

Tvihe HETONTIBEA. 

Family Eryontidse. 

Peotacheles, Spence-Bate. 

33. Peniacheles gibba, Alcoek. 

Alcook, Ann. Mag. Nat. Hist., Vol. XIII., March 1894, p, 234; and 111. Zool, 

E. I. M. S. ‘ Investigator,’ Crustacea, pt. ii., pi. viii., fig 4. 

A male, measuring 136 millims., from tip of rostral spine to end 

of telson, only differs from the description of the female in having the 
first abdominal appendages well developed; the fifth pair of thoracic 
legs are elielate. 

Arabian sea, Stations 192 and 193 ; 912-931 and 931 fms. 

34. Pentacheles phosphorus, Alcoek. 

Alcook, Ann. Mag. Nat. Hist., Tol. XIII., March 1894, p. 240; Alcoek and 
Anderson, J. A. S, B., Tol. LXIII., pt. ii., 1894, p. 165 ; and III, Zool. B. I M S 
^ Investigator,’ Crustacea, pt. ii., pL viil., fig. 2. 

Off the Cochin coast, Station 197 ; 406 fms. 

Tribe SOYLLMIDEA. 

Family Scyllaridse. 

Aecths, Dana. 

35. Arctm rubem, Alcoek and Anderson. 

Alcoek and Anderson, J. A. S. B., Vol. LXIII., pt. ii., 1894, pp, 26 and 26. 

Indian Ocean, Station 204; 180-217 fms. 
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Tribe ANOMOLA. 

Family Lxthodidaa. 

L1THODBS5 Latreiile. 

36. Liihodes agasizii^ S. I. Smith. 

S. I. Smith, Bull. Mus. Comp. Zool,, Vol. X. No. 1, 1882, pp. 8-11, pi. I 

A single small specimen, measuring only 9 millim. in length, ex- 
clusive of the rostral and posterior spines, was trawled off the Cochin 
coast at Station 197, 406 fms. The colour in life was pale pink, similar 
to the colour of the American examples as described in the •'Thx'ee 
voyages of the Blake.’ 

I^ew to the Indian fauna. 

Family Galatheidae, 

* Mijniba, Leach. 

37, Munida microps, Alcock. 

Alcock, Ann. Mag. Nat, Hist,, April 1894, p. 326. 

One small immature specimen was trawled at Station 197 ; 
406 fms. 

Muhidopsis, Whiteaves. 

38. 3£unidop$i$ trifida^ TSLendeTSon. 

Henderson, ‘Challenger’ Anomura, p. 156, pi. xvi,, fig. 2; and Alcock and 
Anderson, J. A. S. B., Vol. LXIII., pfc. ii., 1894, p. 168. 

One small specimen from Station 201, 296-320 fms. 

39. Mumdopsu stylirosiris, Wood-Mason. 

Wood-Mason, Ann. Mag. Nat. Hist., Febrnarj 1891, p. 201 3 Alcock, Ann, Mag. 
Nat. Hist., April 1894, p. 328 ; Alcock and Anderson, J. A. S. B., Vol. LXIII., pt. ii., 
1894, p. 166; and III. Zool. R. 1. M. S. ‘ Investigator,’ Crustacea, pt. iii,, pi. xhi., 
%. 6 . 

Three ovigerous females and two males from the Arabian Sea, 
Station 184 ; 947 fms. 

40, Munidopsis wardens n. sp. 

This species is very closely related to M, stylirostris, W. M., but 
differs in the following particulars. 1. The carapace is hairier, flatter 
and broader. 2. The rostrum is relatively shorter and slopes gently 
downwards, its curve being nearly continuous with that of the anterior 
part of the carapace; its extreme tip is upturned. 3. The cornese 
are cylindrical and slightly curved. 4. The spine at the antero-lateral 
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angle of tlie carapace is much smaller and directed forwards and not 
obliquely outwards at an angle of about 45°. 5. The cervical groove 
is bounded posteriorly by a small spine ; in 3L stylirostris both groove 
and spine are very inconspicuous. 6. The merus of the cheliped has 
two rows of spines on its upper surface, one on the inner the other oai 
the outer margin. 7. All the joints of the 2nd, 3rd and 4th thoracic 
legs are hairy. 8. The ridges bounding the transverse furrows of the 
2nd-4th abdominal terga are spinulous not ctenate; 

Colours in life were the same as those of If, stylirostfis j milky 
orange dorsally, white ventraliy, corner yellow. 

The length of the largest specimen, an egg-laden female, from tip 
of rostrum to end of telson is 60 miilims. 

Station 197 ; 406 fms., 2 egg-laden females and one male. There 
is also in the Indian Museum an ovigerous female from 30 miles W. of 
Middle Andaman Island, depth 480-500 fms. 

41. Munidopsis, sp. ^ 

One small specimen, 9 millim. in total length, resembling If. 
margarUa, Paxon, more closely than any other described species was 
obtained at Station 201 ; 820-296. 

Eusmonotus, A. Milne-Edwards. 

42. Elasmomius cylindrophthalmm^ Alcook, 

Alcook, Ann. Mag. Nat. Hist., Vol. XIII., April 1894, p. 383 j and 111. Zool. E. 1. 
M. S. ‘ Investigator,’ Gmstacea, pt. iii., pi. xiii., fig. 4. 

The single specimen obtained this year is a male. The cheiipeds 
are unequal, the larger measuring 56 while the smaller measures 49 
miilims. The palm of the larger cheliped is 16*75 miilims. and the 
fingers 6 miilims. in length. From tip of rostrum to end of telson is 
25*5 miilims. 

Station 197 5 806 fms. 

Galacantha, a. Miine-Edwards. 

43. Qalacantha trachymtus^ n. sp. 

This species is closely allied to G\ imestigatoris^ Ale. and And. 

Hend., and rostmta, A, M. E. 

From the first it difers in the following points ; 1. The carapace 
is covered with short sharp spiniform tubercles the tips of which are 
bent forwards. Anteriorly these tubercles are somewhat sparsely 
scattered but posteriorly they are more densely crowded together. 2. 
Slightly in front of the pai^r of gastric spinules is a small median 
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gastric spinule. 3. Immediately posterior to the cardiac is a small 
median spine resembling it in shape but only about one-quarter its 
length. 4 The posterior margin of the carapace is armed with a row 
of spiniform tubercles as also are both carinae of the 2nd, 3rd and 
4th and the anterior margin of the 5th abdominal segments ; the terga 
of the 5th and 6tli abdominal segments are irregularly covered with 
small sharp granules while’ their pleura are almost smooth. 5. The 
upper surface of the meri and carpi of the 2nd-4th thoracic legs are 
covered with tubercles similar to those on the carapace. 6. The 
posterior margin of the dactyli of the 2nd~4th thoracic legs are 10-12 
dentate. 7. The 1st, 2nd and 8rd antennal joints terminate in short 
sharp spinules, 

From G. hella it diners : 1. In the distribution of tubercles on 
the abdominal segments and on the upper surfaces of the meri and 
carpi of the 2nd-4th thoracic appendages. 2. In the presence of 
spinules on the antennad joints. 3. In the presence of two median 
gastric and two median cardiac spines. 4. In the number of denta- 
tions in the posterior margin of the dactjii of the 2nd-4th thoracic 
legs. 5. In the cutting edges of the fingers of the chelipeds being 
quite straight. 

From G. rostrata it differs : 1. In the presence of two gastric 
and two cardiac median spines. 2. In the two spines on the lateral 
margins of the carapace being subequal. 3. In the spinature of the 
ambulatory legs. 

Colour in life milky orange. 

A female specimen was obtained from each of the three Stations 
184, 192 and 193 at depths of 947, 912-931 and 931 fms. respectively. 

Will be figured in the Illustrations of the Zoology of the R. I. 
M. S. ‘ Investigator,’ Crustacea, Pt. iv., pi. xxv., figs. 3, 3a. (to be issued 
in 1896). 

Uroptychus (A. Milne-Ed wards), Henderson. 

44. Uropiychus nitidus^ A. Milne-Edwards. 

A. Milne-Edwards, Bull. Mus. Comp. TIool., Vol. VIIL, 1880, p. 62; Henderson, 
Challenger,’ Anomura, p. 174, pi. xxi., fig. 6; and Alcock and Anderson, J. A. S. B., 
Vol. LXIII., pt. 21 ., 1894, p. 173. 

An ovigerous female, coloured in life bright pink and with milk- 
white eggs was obtained from Station 201 ; 320-296 fms. 
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Sub-Order, BEACHYUBA. 

Tribe ANOMOLA. 

Family RaninidsD. 

Lyeeidus, de Haan, 

45. Lyreidus graciUsyWood-MshBon, 

Wood-Mason, J. A. S. B., Vol. LTI., pt. ii., 1887, p. S76 ; Aloook and Anderson 
J. A, S. B., Yol. LXIII., pt. ii., 1894, p. 175. 

Twelve specimens from Station 197, 406 fms. ; and four specimens 
from Station 201, 320-'296 fms. 

Family Homoiidse. 

Paromolopsis, Wood-Mason. 

46. Jparomolopsis hoasi. Wood- Mason, 

Wood- Mason, Ann. Mag. Nat. Hist., Marcb 1891, p. S68, %, 5. 

The largest specimen obtained this season measures from tip to tip 
of 4tli tboracic legs (tbe longest) 814 millims. ; breadtli of carapace 
50, length. 52 millims. 

The type of this species was dredged in the Andaman Sea in 480 
fms. The present specimens were obtained off the Cochin coast at 
Station 197 ; 406 fms. 

Hypsophrys, Wood-Mason. 

4il, Sy^sojphrys superciUosa^Wood-M^LBon, 

Wood-Mason, Ann. Mag. Nat. Hist., March 1891, p. 269 ; Alcock, J. A. S. B., 
Vol. LXIL,pt.2, 1893,p, 177; and lll. Zool. R. I. M. S. ‘Investigator/ Crustacea, 
pt. 3, pi. xiv., figs. 4, 4a. 

Numerous specimens in all stages of growth and of both sexes 
were obtained from the Arabian Sea at Stations 183, 184, 192, 193, and 
194 at depths of 890, 947, 912-931, 931 and 891 fms. respectively. 

Tribe OXYST03iATA. 

Family Dorippidae: 

Ethusa, Roux. 

48. EtJiusa indica, Alcock. 

Alcook, Ann. Mag. Nat. Hist., Ser. 6, Yol. XIII., May 1894, pp. 405, 406 ; Aicoek 
and Anderson, J. A. S. B,, Yol. LXIII., pt. ii., 1894, p. 176 ; and III Zool B. I. M. S. 

‘ Investigator/ Crustacea, pt. iii^, pi xiv., fig. 2. 

In the males the chelae are very unequal, one being Yery much 
stouter although not much longer than the other. 
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Colours in life — body French gray, legs pink. 

Station 197 ; 406 fms. ; 6 males, 8 females. 

Station 201 ; 320-296 fms. ; 1 male. 

Ethdsina, Smith. 

49. Ethusina gmdUpes, Miers. 

Miers ‘Challenger- Brachyura, p. 332, pi. xxviii., fig. 3; and Alcoek and 
Anderson, J. A. S. B., Vol. LXIII., pt. ii., 1894, p. 177. 

Statdon 392; 912-9S1 fms. 

Family Leucosidse, 

Bandallia, Stimpson. 

50. Bandallia ;pusiulosa, 

Wood-Mason, Ann. Mag. Nat. Hist., March 1891, p. 266. 

The specimens captured this year are two immature females and 
a small male. The abdominal segments of the former resemble those 
of the male both in width and in forming a concavity. They differ 
much from the abdominal segments of the adult female which form a 
marked convex protuberance and extend nearly to the bases of the Iao-o 
S tation 197 ; 406 fms. ' 

Family Calappidse. 

Muesia, Desmarest. 

51. Mursia licristimana, Alcock and Anderson. 

Aloock and Anderson, J, A. S. B., Tol LXIIT ti+ a 7 oq.< 

p*--: p^-iv.,fig:"5:;t:hetsu"d 

The colours of this crab in life were: upper surface of leg and 
carapace pale blmsh-white studded with orange red granules low^ 
surface white; fingers of chelipeds white, inner surface of merus of 
ehelipeds deep orange. 

. j “““-S ® tip to Kp cf Lteral 

Tribe CYCLOMETOPA. 

Family Oorystoidse. 

Teichopeitaeios, a. Milne-Edwards. 

62. PrzcJiopeltarion ovale, n. ,sp. 

As unfortunately no male of this species has hitherto been obtained. 
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it is witH some doubt that I assign it a place in the genus Triclioj^eh 
The enlargement of the first joint of the antennal Base, the 
production of the antero-internal angle of the ischium of the external 
maxillipeds, the absence of spines from the extremity of the merus, and 
the obliquity of the antero-internal angle of the same joint of the externa! 
maxilliped serve to separate it from at the same time 

showing its affinity to TraAqpetonbw, 

The carapace is egg-shaped, truncated posteriorly and slightly 
flattened dorsally, where it is covered with short stiff hairs and short 
tubercles the free extremities of which split into from 2-6 small teeth ; 
in places the bases of two or more of these tubercles are confluent. 
Towards the margin of the carapace these muitidentate tubercles are 
gradually replaced by conical, short, sharp spines. On the under sur- 
face of the carapace these diminish greatly in size and on the antero- 
internal part of the pterygostomian region become mere granules. The 
regions are defined by sulci. 

A diamond-shaped sulcus, with its anterior extremity prolonged to 
the base of the rostrum and its posterior extremity ending in the sulci 
separating the median from the lateral regions, encloses about the mid- 
dle two-thirds of the dorsum. The rostrum is similar to that of T, 
nohile^ hut the tip of the central spine is broketi off. It appears to have 
been not shorter than the lateral spines. External to these three spines 
a deep notch, in which the base of the external antenna is visible from 
above, separates the three central from another large spine camming a 
small spinule on its outer side. 

From between this spine and the basal joint of the antenna 
protrudes the eye peduncle. The external maxillipeds resemble those 
of T, nolile except that the antero-internal border of the merus is not 
concave, but straight although oblique. The basal joints of the 2ncl 
antenncB are relatively longer than those of T, nohile. The 2nd joint 
nearly reaches the tip of the 3 rostral spines and the 3rd joint much sur- 
passes it. The ocular peduncle is long slender and slightly curved. 
Both corneas have been accidentally destroyed. The orbit is bounded 
above by a large multicuspidate tubercle, separated by wide notches both 
from the tubercle from beneath which the eye emerges and from another 
multicuspidate tubercle which limits the orbit externally, 

A very broad notch again separates this latter tubercle from the 
large spine-bearing tubercle which forms the floor of the orbit. The 
inner margin of this tubercle is straight and almost parallel with the 
outer margin of the first basal joint of the external antenna from which 
it is separated by a deep notck 

All the legs are covered with long coarse hairs, 
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The cheiipeds (in the female) are snb-eqnaL The merns and 
ischium are curved to correspond with the much inflated branchiostomial 
region. The former is triangular in section and bears sharp spines on 
its upper and a few small spines on its lower external margins. The 
outer and iipper surfaces of the cax’pus are covered with short sharp 
tubercles, of which one at the distal extremity is pre-eminent in ske. 
The band is vertically elongated and studded with four rows of small 
tubercles on its outer side and some scattered larger sharp tubercles on 
its upper margin. The fingers are placed somewhat obliquely, leave a 
slight hiatus at the base when closed, are 5- or 6- dentate on the cutting 
edges and the movable one bears a few small tubercles on its upper 
margin near its base. 

The upper margin of the meri of the 2nd, 3rd, 4th and the upper 
margin and posterior surface of the merus of the 5tli thoracic legs are 
. armed with sharp spines some 2 millims. in length. The carpi and 
propodi also carry a few acuminate tubercles. The dactyli are long 
and styliform. 

The abdomen is covered with coarse yellow hairs and is seven jointed ; 
a median ridge on all the segments except the last bears a few tuber- 
cles ; those on the 1st and 2nd segments resemble the tubercles on the 
posterior part of the carapace, but on the other segments they gradually 
diminish in size to mere granules on the 6th, and on tlie 7th they are 
absent. 

Length of carapace including rostrum ... 64*0 millim. 

Breadth „ „ ... ... 55*5 „ 

Depth 5 , „ including thickness of 

abdominal segments ... 35*0 „ 

Greatest span tip to tip of 3rd legs ... 210*0 „ 

Length of cheiipeds (along chord from tip 
of dactyius to basis) ... ... 55*0 „ 

Colour in life pale bluish yellow. 

Station 204 ; 180“217 fms. 

This species wdll be figured in the Illustrations of the Zoology of 
the R. I. M. S. - Investigator,’ Crustacea, pt. iv., pi, xxv., figs. 4, 4sa, 

Tribe OXYBHYNGHA. 

Family Maiidse. 

SCYRAMATHIA, A. Milne- Ed wards. 

53, SeyramatMa rivers^andersoni^ Alcock. 

Alcock, Oarcinological Fauna of India, J. A. S. B., Yol. LXIV., pt. ii., 1895, p. 203 
111, Zool. R. I. H. S. ‘ Investigator,’ Crustacea, pt. iv., pi. xxii., figs. 2 and 4. 

Colour in life pale pink, deeper on cheiipeds. 

Station 197 ; 406 fms. , , 

J. II. 14 
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OxYPLEURODOi^r, Miers. 

54. Oxypletiwdon stimpsoni^ Miers. 

Miers, ‘ Challenger/ Brachyura, pp. 38, 39, ph ¥i., fig. 1 . 

A small male, only 4 millim. in total lengtli, was trawled near 
Colombo, Station 204 ; 180-217 fms. 

Colour in life orange. 

New to the Indian fanna. 

Physachots, Alcock. 

55- Phy saclimis cdentmis, Aleock, 

Alcoolr, Carcinological Fauna of India, J. A. S. B., ‘^ol. LX!? , pfc. ii, 1894, 
p. 175, pi. iii., figs, 2, 2u. andt., 111. Zooh R. L M. B. ^ IiiYestigator/ Criiatacea, pt. iv., 
pi. xviii., fig. 1. 

Colour in life pale salmon. 

Of the Cochin coast. Station 197 ; 406 fms. 

Order ISOPODA. 

Family JSgidse. 

66. JEJga^ Leach. 

A single specimen of an Mga^ closely allied to \Mga ventrosa, Sars, 
and measuring 32 millim. in total length, was obtained at Station 184, 
947 fms. When canght it was not adherent to any Iiost. Colours in 
life, white and brown in patches. 



Noviciie Indict 0 / a new genus of Orchidacetn. — 

By D. Prain. 

[Reed, 28th April, Read Oth May.] 

Among the Orchids of Sikkim sent to Calcutta by Mr. Pantling 
during 1895, one of the most interesting was a singular little member 
of the tribe and within that tribe apparently most satisfac- 

torily referable to the subtribe Limodoreee-- that did not seem to 
fit into any hitherto described genus. Mr, Pantiing*s specimens, 
with a figure made from a fresh plant, were sent to Dr. King, then 
absent in Europe, for comparison with the material preserved in the 
national herbarium at Kew. The result of this comparison was to 
confirm the writer’s conclusion. A definition of the new genus that it 
is necessary to propose in order to accommodate the plant, with a 
description of the plant itself, are now given. The genus is named in 
honour of Mr. R. Pantling whose devotion to the study of this natural 
order is so well-known, and whose exertions have so largely extended 
our knowledge of the Sikkim Orehid-fiora, 
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ISTat. Om ORCHIDACE-^. 

Tribe Neottie^. ; Subtribe Limodoreae. 

Pantlingia Frain, gen. nov. Sepala subaeqnalia, libera, linearia ve) 
Imeari-obloiiga. Pefoto linearia patentia vel reflexa. Lahelhim in basi 
eolnmnae sessile, transverse ellipticnm, parnm coneavum, margin c 
iiitegro incarvum, facie superiore lineis 2 parallelis callosis prope basin 
orientibus, versus medinra. tamen obsolescentibns notatum. GoUixiina 
parnm incnrva, apnd antberam utrinque anricnlata, ceternni exalata; 
facie anteriore medio lamina breve transversS^ borizontali, max’gine 
sabtruncat^ vel parnm emarginatA basiqne pi’ocessa lingnaeformi 
carnosa qnam columnam ipsam dimidio breviore snberect^ transverse 
et inaeqnaliter 2-loba ornata. Follinia paribus 2 basi cum rostello 
angusto lignlato confinentia. 

Species singula, sikldmensis. 

Pantlingia paradoxa Frain. Rhizome short, about half as thick 
as a goose quill, pubescent. Stems 1-2, from 3-4 in. long, pubescent 
near base, otherwise glabrous, bearing about the middle a single ovate 
acute leaf *25 in. long. Floivers 2-3, i*acemose, "15 in., or with the 
ovaries ‘4- *6 in. long j ovate-acute about as long as the slender 

pedicels. Lateral sepals linear lying under and adpressed to the lip, 
dorsal longer than lateral linear-oblong slightly shorter than and 
adpressed to the column. Fetals linear reflexed or spreading. Lip 
sessile on the base of the column, transversely elliptic, entire, slightly 
concave, the margins somewhat incurved ; the upper surface with 2 
elongated parallel call! beginning near the base and becoming obsolete 
about the middle. Golmnn slightly bent forwards, with a rounded 
auricle on each side of the anther, otherwise wingless ; its anterior 
surface bearing about the middle a short transverse horizontal sub- 
truncate emarginate plate and, at its base just above the insertion of 
the lip, a sub-erect rigid transversely and unequally 2-lobed fleshy 
tongue-like process half as long as itself. Anther with a vertical suture ; 
pollinia in two pairs, confluent by their bases with the narrow stfcap- 
shaped rostellum. 

Sikkim Himalaya : at Choongtong, elev. 6,000 feet. 

The pollen masses are attached by their bases to the strap-shaped 
rostellum which is not detachable from the top of the stigma. They 
appear to fertilize the latter by the gradual absorption and disap- 
pearance of the rostellum. The nearest alliance of the genus is with 
Limodorum some of the species of which have small processes on the 
column in the situation of those that are so highly developed in this 
singular plant : the lip in Limodorum is however altogether different. 
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Notes on the Indian Species of Jjiiiii.—Ly Giiiouoi:! Kimo, MJ3., LL.D.j 
F.R.S., C.I.l. Superintendent of the Moyal Botanic Garden^ Calmffa. 

[Becd. 28tii April, Bead 6tli May]. 

In working out the species of Vitis of the Malay Peninsula for mj 
Materials '' for a Flora of that region, I had occasion to examme, as 
critically as I could, the species indigenous to British India ; and on 
some of these I made notes for my own use. With the idea that per- 
haps these notes, made in a large Herbarium, may possibly be of some 
use to Indian Botanists less fortunately situated as regards access to 
good suites of specimens, I offer them to tlie Society this evening. The 
numbers— where numbers are given — are those of the species des- 
cribed in Sir Joseph Hooker's Flora of British India, by the late 
Mr. M. A. Lawson, whose recent death at Ootacamund, his inany friends 
deplore. 

3. V. sAorrriroLiA, Laws, This is exactly F. hastata, Miq. (Ann. 
Mus. Lugd. Bat. I, 85) and F. diffusa^ Laws. 1. c. 640 ; and is probably the 
same plant that was named F. cerifera by T. and B. It is part of what was 
issued by Wallich as bis V. glaberrima (Wall. Cat. 5991) : and it is that 
part of it which Wallich described in Carey’s edition of Roxburgh’s 
Flora Indica, and consequently that part of 5991 to which the name 
V. glaberrima must be attached. The exact state of the synonymy is 
given in the following note from my Materials for a Flora of the 
Malay Peninsula, No. 8. 

“ Under the name F. glaberrima and the number 5991, Wallich 
distributed two species of Yitis gathered partly in Penang and partly 
in Singapore. These two gatherings are not, as is usual with Waliich’s 
plants in similar cases, distinguished by letters. On two of the 
four sheets of No. 5991 which are now present in tlie Calcutta Her- 
barium, “ Penang ” is given as the locality ; and these agree with the 
description of the species 7. glaberrima (ex Penang) published by 
Wallich in Carey’s abortive edition of Roxburgh’s Flora Indica ( Yol. II, 
476.) This Penang plant agrees absolutely ■with type specimens of 
Yitis hastata, Miquel, and of F. sagittifoUa, Lawson. On the third sheet 
of No. 5991, in the Calcutta Herbarium, no locality is noted : on this 
sheet is glued down a specimen of a di^erent species which I have 
identified as a variety of the one named F, cerasif omits by Tej^smann 
and Binnindyk many years after the issue of Walliclrs plants. The 
fourth sheet of No. 5991 at Calcutta is occupied by stems of the lattei 
and a collection of leaves of both the former and latter. The F. glaber- 
Hma of Wallich is thus a mixed species ; and, as such, would have had 
to be dropped, had not Wallich published a description of his Penang 
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No. 5991 under that name in Oarej’s edition of Roxburgh's Flora Iiidica." 
This 23 lant is distributed from Assam southwards to the Malay Peninsula, 
and there are specimens of it in the Calcutta Herbarium from Siam 
and'Timor..' , . 

5. Vr PE Eoxk FI. Ind. I, 408. A species described 

by Roxburgli in seyenteen words, and stated by him to be common in 
the forests of Chittagong. Roxburgh has left no figure of this species 
in the Calcutta Herbarium. Amongst the considerable collections 
which have been made within recent years by men sent to Chittagong 
from the Botanic Garden Calcutta, the only Vitis which might possibly 
be identified with V. pentagona is F. repens^ W. and A. Dr. Prain col- 
lected in the Great Coco island a leaf specimen which may possibly 
belong to F. pentagona. The name has indeed been given by Kurz to four 
specimens in the Calcutta Herbarium brought from different parts of 
Burma, but the whole material is, in my opinion, too incomplete to form 
a sound opinion upon ; and I think that for the present F. pentagona^ 
Roxb., should be considered as a doubtful species, allied to and perhaps 
identical with, F. repens, W. and A. 

6. V. GLABERRiMA, Wall. This, as accepted by Mr. Lawson, (see 
note under F. sagittifoUa) covers the two species issued by Wallieh 
under his No. 5991 ; vis,, F. glaherrima proper, and F cerasiformis, 
T. and B. 

11. V. Heyneana, Wall. Oat. 5988 A. This sheet A appears to 
mo to be one of several species included by Wallieh in the seven gather- 
ings which, (distinguished by Roman capital letters) lie distributed 
under the common name F. Heyneana. And, if the name is kept up at 
all, this is the form which should be called F. Meyneana. It is, however, 
to my eyes, exactly the plant to which Wight and Amott gave the name 
F. pallida ; and, as their description is a good one, and one which can 
refer to only a single species, their name ought, in my opinion, to be 
adopted, and Wallich’s should be abandoned. 

13. V. GLAUCA, W. and A. Prod. Following Wight and Arnott, 
Mr. Lawson has reduced to this Y, Kleiniana, Wall. Cat. 6008 a and h. 
In the Calcutta Herbarium these letters are i^epresented by specimens, 
one of which I should refer to F. adnata, ,* the other I do not recognise. 
But neither is F. glauca, Roxburgh, as described by that author in his 
Flora Indica, and as figured by him in the Calcutta Herbarium. In 
fact the only specimens which I have seen which appear to me to agree 
with Roxburgh’s description and figure are Wall. Cat. 6819, which he 
issued as Leea conlata, Wall., and Thwaites G. P. No. 2939, wdiich was 
issued by Thwaites as F. latifolia, Roxb, ? 

14, Y. AssAMiCA, Laws, is an excellent species, widely distributed 
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along the base of the Eastern Himalaya, ^ssaiii, Oacliar, Cliiitagoug 
and Upper Burma. It was collected, so long ago as 1802, by Buchanan- 
Hamilton in Assam, and occurs in the Calcutta set of Wallich’s plants 
as Ko. 6001 A, under the name F. Wall. There is a sheet of 

it also from Syihet under the number 5998 E, and the general name 
V. adnata, and the particular name. being Gisstis vitaginea, Herb. Ham. 

15. V. GiGAKTEA, Bedd, I have seen no authentic specimen of 
this, There is not one at Kew. 

16. V. BE PANDA, W. and A. A scandent species with pink liow'Crs 
and narrowly oblong fruit, the oldest name of which appears to be Gisshs 
repanda, Vahl. To this Mr. Lawson has reduced, and I beliere rightly, 
the most of the specimens issued by Wallich under the following names 
and numbers — F. agtiosa, Wall. Oat. 6000 B ; F. Wightiana, Wall. 6003 C ; 
and F. riparia, Wall, 6038. To this species Kurz (As. Soc. Beng. for 
1875, pt. 2, p. 176) gave the name F.‘ Lmwae?/. He did so under tlie 
impression that the species is the one to which Linnaeus gave the name 
Gissns vitiginea, (Sp. PL 117.) Wallich, on the other hand, identifies 
Gissus vitiginea, L. with the semi-erect shrub -which Lamarck and Dc 
Candolle (Prod. I, 629) name Gissns angulata, Planchon, the latest 
writer on this family and who has consulted the type specimens involved, 
states (DC. Mon. Phan. V, 473) that there is not the slightest doubt 
that Wallich, Wight and Arnot, and Lawson are right. In my opinion 
the Burmese specimens issued by Wallich as F. laeta Cat, Ho. 6002 
should also be reduced to F. repanda. 

17. Y. ADNATA, Wall. Cat. 5998. Most of the letters of Wailicids 
5998 (they run np to L) belong to the species which Roxburgh described 
(PL Ind. I, 405 ) as Gissns adnata. But, amongst Wallich’s other num- 
bers, some certainly belong to this species. Of these are No, 5999 B 
issued as F. repens, Wall. ; No, 6000 C issued as F. aqiiosa ; and 
No. 5990 G issued as F. glauca, Wall, The species is really a very easily 
recognised one, and the confusion made by Wallich is surprising. The 
plant is found over almost the -whole of India, and it runs down into 
Burma and the Malayan Peninsula. In the latter country its pubescence 
is rufous. A plant undistinguishable from this was collected in Sumatra 
by Diepenhorst whose specimens (there is one in the Calcutta Her- 
barium) were named Vitis pyrrhodasys, by Miqnel, 

19. Y. Linnaei, Wall. Cat." 5987 appears to be the Gissus viti 
ginea of Linnaens and also 0. angulata of Lamarck. It would probably 
be more correct to name this Vitis vitiginea, Kurz, disbelieving the 
identity of C. vitiginea L. and C, angulata Lamk., suggested that this 
should be called F. angulata, 

26. Y, BARBATi, , Wall, is a very distinct species. The type of it 
is Wall. Cat. No, 5997 ; but to it also belong (in the Calcutta set at 
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least) WallicL’s No. 5995 C. and D. The species is admitted by Sir 
Dietrich Brandis in his excellent Forest Flora of North-Western India. 
It IS distinguished by the mixture of soft pale hairs and dark snbnlate 
bristles with which the young stems petioles and tendrils are cohered. 
The species is really a very distinct one ; bnt it has been misunderstood 
owing, I believe, mainly to a mistake of its author Wallich who mixed 
under the name V. barbata specimens which bore the same number 
(5994) a,s bis species F. rugosa, and which really belong to V. rugosa. 
As a rule the pubescence of F. barbata, is pale brown and not rnfescent. 
Bnt in specimens from Perak the pubescence is pale ferrugineous and 
the leaves are moreover slightly three-lobed. In other respects the 
Perak plant agrees with specimens from Burma, the Andamans and 
Sylhet. F. rugosa. Wall, to which this species is undoribtedly allied, 
appears, however, to be quite separable. It has not the characteiustic 
bristles of F. barbata, and its pubescence is always rnfescent. F. 
rugosa has really little affinity with F. laaate, Roxb, to which it has 
been reduced by Mr. Lawson and others. 

27. Vri'is UANATA Roxb. Very few species have been so mis- 
understood as this. The plant described by Roxburgh, and of which 
he left a beautiful coloured figure in the Calcutta Herbarium, was 
found by him in the Cirears, and it has since been collected in the 
N.-W. Himalaya, Sikkim, Khasia, Assam and Upper Burma. It 
has broadly-cordate acuminate exserted-serrate leaves both surfaces 
of which, when young, have a scanty coating of white woolly hair. 
It is at once distinguished by its bifurcate inflorescence, which consists 
really of two divaricating thyrses springing from the apex of a com^- 
raon peduncle. A glabrous variety of this is very common, and by that 
variety the species so closely approaches F. parvifolia, Roxb., that 
I do not think the latter can be maintained as a species. The only 
differences that I can find between the two are that in the latter the 
leaves are sometimes 3-lobed, and the inflorescence is always much 
smaller and shorter ; it is, however, bifurcate. The chief cause of the 
misunderstanding of this species was no doubt the issue by Wallich 
under the name F. lanata, Roxb., of his No. 6995 B,— a species with 
a coating of felted rufous tomentum on the young stems and tendrils 
and on the under surfaces of the leaves. This (the F*'s lanata of 
Wallich) is the plant figured under Roxburgh’s name by Deoaisne in 
Jacquemont’s Voyage dans I’Inde, Atlas, II. PI. 36. The oldest name for 
the plant appeai-s to me to be Vitis cordifoUa, Roth (Nov. Spec. PI 
168) a name which, owing to its pre-occupation by an American .species 
of Michaux’s, Roemer and Schultes (Vol. V, 318) changed to Vitis 
JTeyueam. This species has tendril- bearing thyrses which do not bifur- 
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cate, and its pubescence is felted and of a biigbt rufous colour, while 
that of F. lanata is lax and of a pale colour. To V, la^iata, Eoxb., 
Lawson (following W ight and Arnott) reduces F. nigosa^ Wall., a plant 
which (as I have mentioned in mj remarks under 0. harlata, Wall,) 
is a perfectly distinct good species. In fact F. lanata^m understood by 
W. and A. and Lawson, is not Eoxburgh’s plant at all ; it is, however, the 
F. of Wallich, and of Decaisne. 

30. ViTis MONTANA, Laws. is only a form of F. latifoUa^ Eoxb. The 
author of the species relies on the more corymiform shape of the in« 
florescence to distinguish it from F. latifolm^ and also on the presence of 
long white hairs on the younger parts of the stem. But these are 
characters of scarcely sufficient importance, even did they go together, 
which they do not. Planchon also was of opinion (DC. Mon. Phan. V. 
371), that F. mo^toa, Laws., cannot be kept up. 

32. ViTis PAEViFOLiA, Eoxb., cannot bo kept distinct from F. Iwmdaf 
Eoxb. (see notes on the latter). 

33, ViTis INDXCA, Linn. As Trimen has pointed out in his Flora of 
Ceylon (Vol. I., 288), the plant described under the name V. erioclada 
by Wight and Arnott (Prod. 130), is exactly this plant, the Sclmn* 
hra Yalli of Eheede (Hort. Malab. VII, t. 6). Wight and Arnott, 
however, cite as their F. erioclada^ the species with deeply-lobed leaves 
figured by Eheede on his succeeding plate 7 — an obvious slip. Trimen’s 
opinion on to the identity of F. erioclada, W. and A. with F. indica, Linn, 
rests on the solid foundation of actual inspection of Hermann’s speeb 
men. Planchon (1. c. 379) gives the name Anipelocissus ArnoUiana to 
the plant which he identifies with that named F. indica, L. by Lawson ; 
but what Planehon’s plant may really be I have not yet discovered. 

ViTis WiCHTiANA, Wall. Oat. 6003 has not been accounted for in the 
Flora of British India. There are three gatherings of it in Wallich’s 
Catalogue, distinguished by the letters A. B. 0. That marked A. may, 
it appears to me, be treated either as a very tomentose form of F. re- 
panda with more globular fruit than usual, or as a distinct species. 

. ViTis COSTATA, Wall. Cat. 6011 A and B, from Burma, is doubtfully 
referred by Lawson, (1. c. 647) to either F. discolor Dalz or F. repens^ 
W, and A. In my opinion it is a good distinct species near the former. 

Vms Himalayana, Brandis For. Flora 100. This is the name 
given by Sir D. Brandis to Ampelopsis Nwialayana^ Royle (Illust. 
Him. Plants 149) Gissm himalayana^ Walp. Eep. I, 441 and Vitis 
nellgherrensis, Wight Ic. t. 965. Lawson treats as his variety semicor- 
data of this species the plant issued by Wallich as Ho. "6020 of his 
cafalogue under the name Viiis semicordata. But Wallich’s name, 
being older than either Royle’s or Wight’s, the position of the variety and 
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species adopted by Lawson must be reversed. As amended, tlie matter 
would, therefore, stand thus; 

ViTis SEMTOOBDATA, Wall, Gat. 6020; in Roxb. FL Ind. Ed. Oarpy 
and Wall. I. 481 ; F. If malayam, Brandis var. semieordata^ Lawson. 
Parth enocissm sem icorda ta PI anc b . D C . Mon , Phan. Y. 45 L FI o wers 4-or 
5-merous in subcorymbose diobotomous cymes ; style >sbort, stout. Fruit 
4''Seeded. Young braiiclies petioles and the nerves of the under sur* 
faces of the leaves hispid-pubescent, leaves 3-foliolate ; leaflets obliquely 
elliptic, the lateral pair with the base rounded on the outer side and 
narrowed on the inner, the odd leaflet with a cuneate base, all shortly 
cuspidate and with crenate-serrate edges; fruit pisiform, black; seeds 
obovoid-globular, nearly smooth, black. 

Var, Boylei, King ; Vttis Eimalayana^ Brandis For. Flora 100 ; Laws# 
in Hook fil. FL Br. Ind. I, 655; Ampelopsis Himalayana^ Royle and 
Neilgherremis^ Wight Ic. t. 965; Gisstis himalaymia, Wall. Rep. I. 441; 
Parthenocissus eiispidifera^ Planch. DO. Mon. Phan. Y, 451 and 0. Neilgli- 
errensis, Planch. 1. c. 450. 

All parts quite glabrous. 

Vitis semicordata is by no means confined to the Himalaya. On the 
contrary, both the typical form and its variety are found in Sikkim, 
Khasia, the Heilgherries and Upper Burma. Another form, (w 2 ?., var. 
Scortechinii^ King) occurs in the Malayan Peninsula and in Java, 
The variety has thicker leaves and larger flowers. 

49, Yitis campylocarpa, Kurz. To this must be referred the 
plant issued by Wallich under the name Pawua’ micranfhm (Cat. 
Ho. 4938). 

Yitis pycnantha, Coll, and Hemsl. Journ. Linn. Soc., Yol. XXYIII, 
34. This species is not included in the Flora of British India, having 
being discovered long subsequently to the publication of the Ampelideeje 
in that work. Its authors do not describe the fruit, which was un- 
known when they published the species. The Collectors of the Calcutta 
Bot. Garden having recently sent fruit from the Shan hills, I am enabled 
to give the following description of it. Fruit globulai*, slightly rugu- 
lose when dry, *35 in. in diam., with 2 or 3 seeds and scanty pulp; 
seeds *35 in. long, pale, oblong, compressed, obscurely rugulose and with 
a shallow vertical groove on the anterior face. 

65. Yitis assimilis Kurz in Journ. As. Soc. Bengal for 1872, pt. ii,, 
p, 302, has been reduced to a variety of Vitis lanceolaria by Lawson in 
F. B. India I. 660. It is in my opinion a very distinct foi^m, well 
worthy of specific rank. 

66. Yitis dubia, Laws. This is a good species, and inexactly 
F. oxypliylla, Wall. Cat. 6035, w^hich name should supplant Lawson's. 

J. II. 15 
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The species is near F. hracteolata, Wall., but has cymes with longer 
peduncles and larger flowers. To this belong Wall. Oat. 6034 issued 
by.Wallicb as F. serrulafa. 

There are in the Calcutta Herbm. many specimens of a Vitis from 
the N.-W. Himalaya, Sikkim, the Khasia Hills, Assam and Upper 
Burma, for which I can find no name. It comes very near to F. pedicel 
lata, Laws., but differs in the character of the hair on the lower sur- 
face of the leaves being shorter and more uniformly spread over the 
intercostal spaces; whereas in Y. pedicellata, it is confined to the 
nerves and veins, and the hairs are longer. This plant may be a variety 
of F. Eeyneana, Bi. and S., less hairy than typical form. 



Descriptions of some New Indian Trees.-^By Geobge Kihg, M.B., LL.D. 

P.R.S., 0.1.11., Superintendent of the Boyal Botanic Garden, Galcutta. * 
[Reed. 28th April, Read 6th May.] 

Nat. Oeo. Meliacese. 

Dtsoxtito eeticdlatdm, n. spec. A tree 50 feet high ; youno- 
branches stout, striate, pubernlous. Leaves 9 to 18 in. long,’ equally 
pinnate ; the petiole flattened in front, the raohis angled, bothpuberu- 
Ions; leaflets 4 to 7 pairs, opposite or alternate, thinly coriaceous 
oblong, slightly unequal-sided, shortly acuminate, the base cuneate and 
often oblique; both surfaces glabrous and minutely reticulate, the lower 
glaucous when young, both pale when dry ; length 3 to 7 in., breadth I 
to 2-25 in., petiolnles -2 to -3 in. long. Racemes solitary, axillary^ 6 to 8 
in. long, tawny-puberulous, bearing flowers from near the base, motvers 
broadly ovoid in bud, about -25 in. long, rather remote, their pedicels 
about -2 in. long, each with a subulate basal bracteole. Cahx cupular 
with 4 remote teeth, glabrous, fleshy. PetaU 4, three or four times as lon^ 
as the calyx, elliptic, sub-acute, concave, hoary-puberuious on both 
surfaces. Staminal tube cylindric, shorter than the petals slio-htly 
inflated about the middle, the mouth with 8 shallow emarginate teeth • 
hoary-puberuious externally, glabreseent internally ; anthers 8 oblong’ 
their apices much below the mouth of the tube.' Disc tubular short 
fleshy, glandular-pubescent, the month incurved and irregularly toothed’ 
Ovary depressed-hemispheric, 3-angled, 3-celled with 2 ovules in each 
cell, pubescent, tapering into the stout sub-glabrous style ; stigma slightly 
exserted, oylmdric with a narrow basal annulus. Ripe fruit broadly 
pyriform, the apex depressed, 3 in. long, and 2'5 in. in diam., rugulose 
when young, glabrous and smooth when adult ; the pericarp crustaceous, 
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•15 in. tliick. /Serifs 3-angled, the posterior surface couoave, 1‘25 in. 
/long. , ' 

On the banks of the Teesta in Sikkim, King. Cachar, Frazer, 

The nearest, ally of this is D. hinectarifomm^ Bedd. froni whid^^ 
however, it differs conspicuously in its much smaller flowers, cotally 
different disc, and minutely reticulate leaflets. 

Nat. Ord. Sapindacese. 

Acer Papilio, n. spec. A small tree; the young branches rusty- 
tomentose at first but afterwards glabrous and with cinereous exfoliating 
bark. simple, 5-lobed, the lobes caudate- acuminate and un- 

equally seiTate-lobui ate ; the base in adult leaves sub-truncate to sub- 
cordate, in the young leaves deeply cordate; the upper surface glab- 
rous except the piibeimlous middle nerve; the lower when young densely 
covered with flexuose hairs deciduous with age except on the nerves, 
the secondary nerves rather prominent beneath; length 4 to 6 in., 
breadth 4 to 4*5 in., petiole 3 to 4 in. Inflorescence a raceme-like ter- 
minal or axillary rusty-tomentose panicle 3 or 4 in. long ; the branch - 
lets cymose, 2-flowered, and about ‘35 in. long. Floivers *2 in. in diam., 
on pedicels slightly longer than themselves. Sepals h, oblong, snb- 
obfcuse, pubescent on the nerves and edges. Petals 5, oblanceolate-linear, 
glabrous except the pubescent claw. Pish fieshy “with 8 large and 
2 small quadrate lobes. Stamens S, inserted inside and between the 
lobes of the disc ; oblong, minutely warted ; the filaments 

slightly flattened, glabrous. Ovary rusty-tomentose; styles glabrous, 
bifid. Fruit J**25 in. in length and the same in breadth at the apex, the 
wings obliquely and broadly rhomboid- triangular, the outer side of 
each the longest and the inner the shortest, slightly puheriilous and 
with bold forking veins, the nucule about *3 in. in diam. 

Sikkim Himalaya : Sir J. D, Hooker, at elevations of 11,000 to 
12,500 ft.; Phalnt at 11,500 ft. and Lachong Valley, elevat. 12,500 ft., 
G. A. Grammie. Jongri, R. Pantling. 

A species which has hitherto been confused with A, caudatmn 
Wall, and A. jpeczJ'maifw??!', Wall, from both of which it is at once distin- 
guished hy its paniculate inflorescence-— that of A. caudatum being 
fasciculate, while that of A. pectinatum is a few-flowered simple raceme. 
The wings of the samara of this are also broader than those of the other 
two. The disc of the flower in this species has 8 large square lobes, 
hut at two points which stand opposite to each other the disc has a 
fold in it, and hidden in each of these folds there lies a small lobe. 
The disc is thus really lO-lobed, although at a superficial glance only 8 
lobes are visible. 
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Nat. Oei). Sabiacese. 

Mbliosma OoLLETiANA, n. spec. A tree ; joung branclies decidii- 
oiisly rusty-piiberulous, lenticellate. Leaves unequally pimiate, tbe 
racliises coarsely piiberulous ; leaflets about 7, coriaceous, oblong or 
elliptic-oblong, vsliortly acuminate, the edges coarsely remotely and 
sharply serrate, the bases oblique, cuneate ; upper surface glabrous 
except the rusty, pubescent midrib, when dry minutely pitted ; lower 
surface much reticulate, pale brown vThen dry, spai'sely puberulous, the 
midrib aud 7 to 9 pairs of rather prominent ascending main nerves 
rusty-puhescent, length 2’5 to 4 in,, breadth 1*2 to 1*8 in. ; petiolules 
*35, the terminal one about *6 in. Pamcles terminal, pedunculate, 
about as long as the leaves while in flower, longer while in fruit, many- 
branched, spreading. Flotvers minute, (less than *05 in, diam.) solitary 
or in pairs, shortly pedicellate ; hracteole single. Sepals 4, broadly ovate, 
concave, puberulous externally. Petals and stamens not seen. Ovary 
broadly ovoid, tomentose, not so long as the cylindric glabrous style. 
Young fruit sub -globular, compressed, keeled, suhglabrous except at 
the gibbous pubescent base. 

Bdrbia : Maymyo Hill, 40 miles from Mandalay ; native collectors. 

This has, so far as I know, been collected only by the native col- 
lectors of the Botanic Garden, Calcutta, whose work was kindly super- 
vised by Major-Genei’al Sir Henry Collett, E. C. B., who commanded 
the troops in Upper Burma during 1888. 

Mbliosma pbrruginjsa, Kurz MSS. in Herb. Calc. A large tree ; the 
young branches petioles under surfaces of the leaves and the inflorescence 
densely and minutely rusty-tomentose. simple, coriaceous, elliptic- 

oblong to oblanceolate-elliptic, shortly and abruptly acuminate, the edges 
with a short tooth at the end of each of the main nerves, the base cuneate : 
upper surface glabrous except the minutely tomentose midrib and 
nerves; the lower rusty-puhescent except on the midrib nerves and 
veins, conspicuously reticulate ; main nerves 18 to 24 pairs, spreading, 
prominent on the lower surface; length 7 to 12 in., bx*eadth 2*25 to 
4*25 in., petiole *8 to 1*5 in. Panicle terminal, erect, longer than 
the leaves, mnch-branched, many-flowered. Flotvers *05 in. in diam,, 
sessile in the short ultimate spicules ; braoteoles 2 to 4, oblong, concave, 
unequal, the larger about the size of the sepals. Sepals 5, concave, 
sub-orbicular, larger than the petals, pubescent outside. Petals 5, the 
outer three sub*orbicular, valvate, glabrous ; the inner two small and 
irregular, each with a stamen opposite to it. Perfect stamens 2 or 3, the 
anthers broad and hooded, the fllament short. Fruit sub-orbicular, 
slightly compressed, sub-gibbous at the base, keeled, *35 in. in diam. 

Sikkim : at Lehong T. Thomson ; at Ging, Gamble No. 320 ; Phub- 
sering, Gamble No^ 9704 r Eyang Valley at 2,000 feet, King. 
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This species approaches more closely to M, WigUii, Planoli. than to 
any other ; bat its pubescence is much denser and more rusty, its flowers 
are much smaller and less crowded than in that plant, and its leaves have 
many 'more main nerves. It also resembles If. •pungemt but is a much 
larger and more robust plant with larger, less deeply serrate, leaves and 
larger fruit. It was collected so long ago as 1857 by the late Dr. Tv 
Thomson, P. R. S. at that time Superintendent of the Botanic Garden, 
and has been sparingly collected since. 

Nat. Ord. Anacardiacese. 

Semegarpus suBSPATHULATtJS, n. spec. A small tree ; young branehes 
as thick as a goose-quill, glabrous, their bark brown when dry. Leaver 
membranous, entire, siib-spathulate, obovate-laiiceolate or obovate-ellip- 
tic ; the apex broad and rounded or sufo-aeute, narrowed in the lower 
two-thirds to the short petiole ; nppcp surface shining, and with a few 
short scattered adpressed hairs ; lower surface pale brown when dry, 
distinctly reticulate, the prominent midrib and main nerves and also 
the veins with spreading stiff scattered hairs ; main nerves 18 to 20 
pairs, spreading, interarching freely within the edge ; length 5 to 11 in. 
breadth (at the widest part) 2 to 5 in. ; petiole *25 to *4 in., channelled 
on the upper surface, sparsely pubescent. Inflorescence consisting of 
slender axillary mixed racemes shorter than the leaves, or of a slender 
terminal panicle of racemes longer than the leaves, minutely and 
coarsely pubescent. Male flowers Bibout *1 in. in diam,, in little distant 
cymulose fascicles on the racemes or panicles and on pedicels shorter 
than themselves. cupular, deeply divided into 5 slightly unequal 

oblong-rotund blunt segments, pubescent outside, glabrous inside. 
Petals 5, valvate, longer than the calyx-segments, ovate, sub- acute, 
glabrous. Stamens 5, all perfect ; the anthers cordate and the filaments 
thickened at the base ; disk fleshy, convex, glabrous ; ovaiy 0, Female 
flowers unknown . Brwpe (when young ) ovoid, glabrous, crowned by the 
remains of 3 short deflected styles bearing large transversely oblong 
capitate stigmas. 

Upper Burmah; exact locality unknown. Calcutta Botanic Garden 
Collectors. 

This is a very distinct species oi Se 1 l^^ecaT]pm^ the nearest ally of 
which is S, suhracemosa^ 'Kuvt. 
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A second series of New Orchids from Sikkim. — By G. King & R. Pantling. 

[Becd. 28th April, Bead Gill May.] 

In the third number o! the Society’s Journcd for last year we printed 
descriptions of thirty-three new species of orchids recently discorered 
in Sikkim. Subsequent study of these, and a more careful comparison 
of them with the foi*ms most closely allied to them, have since led us 
to believe that two of them cannot be upheld as good species. These 
two are Biilhophylhim cylindrioum, which we now believe to be B, lepi- 
authtm^ Hook. fil. ; and Girrhopetalwii Byerianum, 'wh.ich should, as we 
now think, be reduced to B. parvuhim^ Hook. fil. This evening we 
submit to the Society descriptions of a further instalment of novelties 
amounting to thirty. A large proportion of these have been collected 
in the Lachoong and Lachen valleys, at elevations varying from 7,000 
to 12,000 feet. Amongst these Alpine forms there are no less than 
three new species of Lister a — a genus of which only four species were 
previously known to inhabit British India. There is also a new species 
of Corysanthes — a genus not hitherto found farther north than the 
mountains of the province of Perak in the Malay Peninsula ; and a new 
genus which forms a connecting link between Tipidaria and Gorallo- 
rJiim, for which we have proposed the name 

Epidendrese. 

Microstylis saprophyta, n. spec. Terrestrial, leafioss, saprophytic ; 
the whole plant 3 to 6 in. high, glabrous. Stem bulbous at the base, 
with a few short crowded sheaths just above the bulb and 2 or 3 
scattered lanceolate bracts *35 in. long. Hucme 1 to 2 in. long, lax j 
floral bract lanceolate, equalling or exceeding the sub-sessile ovary. 
Flowers *12 in. long, inverted. Sepals ovate, blunt. Petals linear ; the 
dorsal sepal i^eflexed and adpressed to the ovary, the lateral sepals and 
the petals revolute. Lip rotund-reniform, entire, with a semi-lunar con- 
vex fold in the middle of the upper surface ; the basal auricles erect, 
rather short and broad, sub-acute. 

Sikkim Himalaya, at Choongthang, elevation 6,000 feet. B. 
Pantling, Ho. 394. 

The flowers, which are greenish, open about July. 

A singular plant, quite unlike any other species in the genus. The 
bulb at the base of the stem is about *35 in. in diameter. 

DIDICIEA, King and Prain. 

( Bpidendrearum novtm genus) ^ 

Sepals free, spreading, subequal, naiTow. Petals like the sepals. 
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Lip sessile on the base of the column and parallel to it, eqnal in length 
to the sepals, fleshy, oTate-oblong, concave, Mnnt, withont lobes ov teeth ; 
spur minute. Goltemn half as long as ^t^ sepals and lip, wingless. 
Anther terminal, two-celled, conFex, rather broad. Follmia free, 
waxy, and without appendages, unequal in size, obovoid . 

As regards habit and external appearance this genus very closely 
resenibles to which it is indeed allied. It differs however 

^ from that genus notably in its pollinia having no appendages. The 

column in this is shorter than in Tipida7'ia^ and the lip has no lobes of 
any kind and only a minute straight pouch, scarcely amounting to a 
spur; whereas in Tiptdmda the spur is much longer than the ovaiy and 
much curved ; the lip is also different in the two. The pollinia of this 
are in fact like those of the aphyllous genus OomlZofMja in form. In both 
genera the masses are unequal : the anterior pair being the larger. The 
column in this is also like that of CorallorJiiza^ except in the absence of 
any trace of wings : the lip of this is however sessile outlie column, 
whereas in Oorallorhiza the lip is clawed at the base. In Tiptdaria 
the inflorescence is a scape rising from the base of the leaf -bearing 
pseudo-bulb, whereas in Bidiceia the inflorescence proceeds from the 
apex of the pseudo-bulb. 

The genus is dedicated to its original Collector Dr. D. D. Cunning- 
i ham, F. R, S., C. I. E., and the consonants in the name proposed for it, 

are derived from his initials. 

Didigiea Cunitinghami, King and Prain. Terrestrial, with a small 
pseudo-bulb bearing from its side a single leaf and from its summit a 
scape 5 to 9 in. long about one- third of which is spike. Leaf broadly 
ovate, 8-nerved, sub-acute the edges undulate, slightly narrowed at the 
base to the narrow channelled petiole ; length 1*5 in., breadth '85 in. ; 
petiole *5 in., slightly expanded at the base. Scape with two or three 
distinct blunt convolute sheaths ; spike 1 to 1* 5 in. long, laxly-flowered, 
elongating in fruit. Flowers T in. long: floral bract minute, triangular, 
shorter than the pedicel of the ovary. Sepals and petals sub-equal, 
narrowly oblong, blunt ; spur of the lip very short, pointed. 

Sikkim: in the Lachen Yalley; the exact elevation unknown, 
but probably about 12,000 feet; in flower in July. Cunningham (with- 
out note of locality or elevation) ; Pantling Ko. 396. 

This was originally collected by Dr. D. D. Cunningham, F.R.S., 
C.I.E., in the Sikkim Himalaya in 1889. It has more recently been 
brought in by the collectors of the Botanic Garden, Calcutta, 

BULBOPHYLLUM, Thouars. 

Bulbophylltjm gracilipes, n. spec. , Bhizo^ne *15 in. thick, with the 
remains of sheathing bracts at the joints and with leaves at intervals of 
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from 1*25 to J‘75 in. Pseudo-bulbs none. Leaves sub-coriaeeous, oblanceo« 
late or oblanceolate-elHptic, blunt and minutely bifid at the apex (some- 
times obliquely so) much narrowed to the base ; length 2-2'25 in. breadth 
•75 in. Scapes erect, filiform, slightly exceeding the leaves and bearing one 
or two small sheathing bracts,thefiowers in a terminal capitulum *35 in. in 
diam. Floral hract one half as long as the shortly-stalked ovary, Flotvers 
•I in. in diam., dorsally flattened, fleshy, and of a dull purple throughout. 
Sepals B-nerved ; the dorsal broadly triangular, acute, concave and 
covering the column; the laterals ovate, acute, spreading. Petals 
oblong, oblique, acute, 1 -nerved. Lip tumid, broadly ovate, convex, 
papillose, the basal portion rectangular and deeply grooved; column 
with broad falcate arms having a short soft tooth at the end of each. 
Anther flattened, pollinia in ovoid pairs. 

Sikkim Himalaya: at an elevation of 1,500 feet, flowering in 
September and October. E. Pantling No. 242. 

This species, although quite distinct from E. xylophyllum, Reich b. 
fil. is allied to it. The latter has more coriaceous leaves with broad blunt 
emarginate apices. 

lONE, Lindl. 

Tone intehmedia, n. spec. Bhizome less than *1 in. thick, smooth, 
Pseiuh-halhs *5 in. long, ovoid, semi-transparent, less than 1 in. apart, 
each bearing a single sessile linear leaf notched at the apex 2 to 4 in, 
long and *25 in. broad. Scape slightly longer than the pseudo-bulb, 
7ig-zagged, enclosed at the base by two or three sheaths and bearing 
1 to 3 flowers. Floral bracts lanceolate, equalling or longer than the 
shortly-stalked ovary. Flowers pale green, *5 in. long. Sepals lanceo- 
late, spreading, *25 in. long, the laterals lying under the lip and coher- 
ing by their tips. Petals linear, more or less twisted and with broad 
dilated serrate bases. Lip sessile, slightly shorter than the sepals, 
lanceolate-acuminate ; the base dilated, slightly concave and with small 
rounded lobes. Gokimn rather broad, witli narrow wdngs near the 
middle, Eostellum elongated, deflexed. Pollinia 4, attached in pairs to 
two strap-shaped caudicles ; gland reniform, 

Sikkim: at Tendong, elevation 6,000 feet; flowering in June. 
Pantling No. 161. 

The attachment of the pollinia in pairs to the large, stiff, strap- 
shaped caudicles— so different from the arrangement in Bulhopliyllmi — 
ippears to us a character of sufficient importance to warrant the re ten- 
sion of lone as a genus. In Btdbophylhim (to which Io 7 ie has been 
.educed) there is no caudicle. This is not, however, the only distinc- 
nve character ; for, in Imie, the lip is sessile and firmly attached to the 
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very slightly produced base of the column ; whereas in BulhophjUum 
it is Jointed to the produced foot of the column and is more or less 
mobile. In spite therefore of the great authority of Mr. Bentham 
and Sir Joseph Hooker, we venture to restore the genus lone as it was 
understood by Lindiey. 

ERIA, LindL 

Ebia cuausa, n. spec. BMzome *15 in. thick, jointed, smooth, with 
a few short membranous sheaths. Pseudo-hulhs sihout 2 in, apart, 1*25 
to 1*5 long and *75 in. in diam, ovoid-ellipsoid, blunt at the apex, the 
bases clothed with the fibrous remains of sheaths. Leaves membranous, 
in pairs, narrowly lanceolate, tapering to each end, sessile, 4 to 6 in. 
long and *8 to 1 in. broad. Scapes rather shorter than the leaves, one 
or two fi’om the summit of the pseudo-bulb, each enveloped for more 
than half its length by a narrow convolute sheath ; raceme stout, erect ; 
floiver bracts nearly obsolete, and represented by slightly thickened 
rings at the bases of the stalked ovaries. Flowers from 15 to 20, about 
*8 in. long, slightly shorter than the ovaries, the buds often not ex- 
panding. Sepals and petals oblong, blunt. Lip oblong, with two rounded 
oblique lateral lobes near the apex, the short caruncled rounded 
midlobe with 5 to 7 vertical lines, the edges entire, the disc with 3 
parallel raised slightly sinuous vertical lines. Column long ; rostellum 
flattened against the back of tbe clinandrium. Stigma small, with two 
sub-globular convexities inside its lower margin, 

Sikkim ; not uncommon at elevations of 3,000 to 5,000 feet ; flower- 
ing during February and March. 

This species is closely allied to E. vittata LindL, but is a much 
smaller plant. The flowers of both are, however, alike in form and colour- 
ation, with the exception that the lip of this has lateral lobes while 
in B. vittata the lip is entire ; and that the lip of this has 3 elevated ver- 
tical lines on its surface, whereas the lip in B. vittata has 5 crenulate 
wavy ridges. The time of flowering of the two species is the same, 
and they are found in similar situations. In many cases the flowers of 
this do not open ; nevertheless the ovaries set seeds, and capsules form 
and ripen, self-fertilization being eflected by the rostellum being remov- 
ed from its normal position and pressed against the body of the clinan- 
drium, thus permitting the pollinia to come into direct contact with the 
stigma. 

CALANTHE, R, Br. 

Calahthe Whiteana, n. spec. Leaves linear-lanceolate, acuminate, 
much narrowed towards the sessile base, 2 to 3 feet long, and 1*5 in. 

J. II 16 
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broad ai the widest part. Scaj^e stont, together with the densely 
flowered raceme 2 to 4 feet long,- puberalous, with a few short scattered 
sheaths. hra^ in. or more in length, linear, acuminate, 

deflexed, about as long as the ovaries, Flowers 1 in. across, yellow. 
Sepals *4 in. long, ovate, sub-acute, 5-nerved, reiexed, and resting upon 
the stalked ovary. Petah elliptic-lanceolate, acute, naimowed towards- 
the. base, erect. Lip very short, sessile, inserted at the top of the column, 
transversely elliptic or quadrate, 2-lobed ; the lobes reflexed, their margins 
entire or sub-crenate, with 5 crested lines running along the centre 
from base to apex. Cohmin short and stout : stigmatic surface on 
each side of the entrance to the spur. Spur exceeding the stalked ovary, 
sub-clavate, slightly curved, sparsely pubescent, the inner wall wifch hair* 
like papillae in the upper half. PolUnia clavate, in 4 pairs, attached to 
an oblong gland. 

Sikkim; at Choongthang, elevation 6,000 feet ; flowering in May, the 
flowers sweet-scented. R. Pantling Ko. 365. 

This species comes nearest to 0. Mamiii, Hook. fil. which has, 
however, a very short spur. This is as yet a little known plant, only a 
few specimens having hitherto been gathered. 

Vandese. 

SACCOLABIUM, Blume. 

Saccolabium LANGiPOLiUM, B. speo. Stem pendulous, 8 to 12 in., 
long. Leaves fleshy, linear, acuminate, aristate at the apex, slightly 
keeled, 3 to 5 in. long and *25 to *3- in. broad. Bacemes axillary, densely- 
flowered, pendulous, 1* 6 to 2 in. long, their peduncles as long as themsel- 
ves and bearing a few membranous lanceolate scattered bracts. Flowers 
yellow, *25 in. long ; floral bracts minute, triangular, much shorter than 
the sessile ovary. Lorsal sepal broadly ovate, very concave, the apex 
broad and slightly emarginate, the laterals obliquely obovate, blunt, ail 
three connivent. Petals oblong, blunt. Lip boat-shaped, its limb about 
as long as the sepals, the apex with a large callus behind it. Spur 
funnel-shaped, longer than the ovary, much curved forwards, its apex 
not thickened. Column very short, the rostellum beaked. PolUnia 2 
pairs, small, globular- ovoid, attached to the inflexed beak of the caudiclej 
caudicle broad below the beak, much narrowed to the base; gland 
elongate, notched at its base. 

Sikkim ; at Rissisoom, elevation 6,000 feet ; flowering in June. 

Allied to the Khasia species 8^ acuminatum Hook, fil., but with 
smaller flowers, longer, narrower, and more sparsely arranged leaves 
and also with shorter stems. 


123 


1896,] G. King & E. Pantling — New OrcMdsfrem SiJcMm, 

SARCANTHUS, Lindl. 

Sar€ANTHus bambusarum, n. spec; Ste7Ji only *5 to 1 in. long. 
Leaves 2 to 4, fleshy, linear, keeled, sub-acute, 3 to 6 in. long and *3 to 
'35 in. braad. Peduncle and ^nce^ne pendulous, equalling or exceeding the 
leaves, the former with a few distant narrow clasping sheaths about 
'25 in. long; raceme leather sparsely-Sowered, about equal in length to 
its peduncle, the rachis grooved ; floral bracts lanceolate, shorter than 
the sessile ovaries. Flowers *35 in. across, yellowish, blotched with 
brown. Dor«<xZ sepaMtooded, entire, covering the column, the laterals 
broadly obovate with broad bases. Petals sub-rotund, clawed, half 
hidden by the dorsal sepal. Lip with a triangular acute fleshy micllobe, 
two large rectangular basal lobes, and a short horizontal widely funneh 
shaped septate spur ; upper surface of the lip with a callus midway, 
the entrance to the spur closed by the long thin septum the tip of 
which rests on the labellar callus. Column short with a fleshy in- 
curved arm on each side of the rostellum. Pollmia in 2 flattened pairs ; 
the gland minute, cordate. 

Sikkim : at Sembree, elevation 1,500 feet ; in flower daring May, 
Pantling No. 211. 

Mr. Pantling’s field note on this very interesting little species is 
as follows : All my 128 specimens were gathered on living Bamboos, 

upon which only this plant appears to grow. It takes up its quarters 
at the origin of the branches from the stems, the roots obtaining their 
nutriment from the decaying bracts and scales ; no plants were found 
attached to the internodes of the sterns.’^ 

CIiBISOSTOMA, Blume. 

Cleisostoma armigera, n. spec. Erect, rigid, glabrous, 4? to 8 in. 
high. Leaves rather distant, semi-terete with acute spinous points and 
wi’inkled sheathing bases, cellular when dry ; length 2* 5 to 3 in. and 
about *25 in. in thickness. Racemes about *5 in. long, on short pedun- 
cles Floivers *25 in. across, crowded; floral bracts lanceolate, shorter than 
the sLihsessile ovaries. Sepals sub-equal, broadly ovate, acute, concave, 
spreading, much larger than the lanceolate petals. Lip with an ovate 
obtuse midlobe, slightly concave and with a large callus on its disc, 
the side lobes small erect and triangular ; spur horizontal, stout, 
blunt, about as long as the lip, non-septate ; columnar callus recurved, 
dilated at its upper margin and prolonged into two diverging teeth, 
bipartite below, resting on the labellar callus and thus closing the 
entrance to the spur. Pollinia in 2 pairs, the caudicles with slightly 
incurved margins ; gla^id large, its margins decurved. 

Sikkim ; common in tropical valleys, flowering time September* 
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Neottiege. 

PHYSUEUS, Eicliard. 

Physurtts herpysmoides, n. spec. Whole plant 8 to 10 in. high ; 
the stem about -25 in. thick at the base, the lower part leafy and 
glabrous, the upper or flower-bearing part pubescent and bracteolate. 
leaves S or 4, obliquely ovate, acute, tapering below to the chaimelled 
sheathing petiole, 5-to 7-nerved ; length 2*5 to 4 in., breadth 1*25 to 1-75 
in., petiole P25 in. Bracts of the upper part of the stem nearly 1 in. long, 
lanceolate, acuminate, adpressed. Baceme abrupt, 2 in, or less in length ; 
floral bracts finely acuminate, slightly longer than the ovaries. Mowers 
(to the tip of the spur) about ’75 in. long. oblong-lanceolate, 

3-nerved, sparsely pubescent, spreading, *4 in long. Petals linear, 
dilated towards their cohering apices, 1-nerved. Lip adpressed to the 
column, oblong, 5-nerved ; the terminal lobe small, transversely oblong 
entire, defiexed ; the side lobes erect, sub-truncate ; the spur shorter 
than the ovary, wide, slightly inflated below and bifid at the apex. 
Anther lanceolate, with a deep clinandrium which extends to the has© 
of the column. Pollinia clavate ; the gland linear. 

British Bhotan, above Engo ; elevation 5,000 feet, in flower during 
April ; Pantling, No. 255. 

This somewhat resembles P. Blumei, Lindl. but has a shorter and less 
pubescent inflorescence, longer bracts and larger flowers. The leaves 
have also twice as many nerves. The sepals and petals of this are of a 
pale reddish-brown and the lip is white just as in P. Blumei. 

ANCECTOCHILUS, Blume. 

Ancectochilus SIKKIMENSIS, n. spec. Whole plant 6 to 9 in. high. 
Stem procumbent and about '25 in. thick near the base, with 4 or 5 
leaves, glabrous. Leaves elliptic-ovate, acute, narrowed to the broad 
sheathing petiole; the upper surface very dark red with a velvety 
sheen and veined with golden yellow ; length 2 to 2*5 in., breadth i to 
1*35 in., petiole *65 in. ; peduncle of the raceme with several distant 
sheathing acuminate bracts '5 in. long. Baceme I ’75 to 2*25 in, long, 
puberulous. Flower bracts lanceolate, shorter than the glandular-pubes- 
cent ovaries. Flowers *6 in. long. Dorsal sepal oblong, blunt, concave ; 
laterals oblong, acute, spreading. Petals dimidiate, straight along the 
inner margin, dilated upwards along the outer, and broadly beaked near 
the apex. Lip with two terminal divergent cuneate lobes, the claw 
with 4 pairs of short forward-pointing teeth. Spur short, pouch-like, 
bifid, the calH within it ovoid. Column with two parallel raised lines 
below the large ovate rostellum resting on a large forcipate process, 
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beneath, which again are two flat converging calli. Gland embraced bj 
the united bases of the caudicles; pollmia flattened curved, oblong, 
sub-equal in length. 

Sikkim : at 3,000 to 5,000 feet elevation, not uncommon ; flowering 
in September. Pantling No. 285. 

The sepals are olive green and white ; the lip is white, the teeth 
of the claw being green, as are also tlie column and spur. 

This differs from A. Boxbnrghii (which it resembles in leaves) in its 
smaller flowers, differently shaped petals and pollinia, also in the ter- 
minal lobes of the lip and in the teeth of the claw which in this are 
much smaller. Its nearest ally is however A. Qriffithii^ Hook, fil., a 
species of the Naga Hills, which has green leaves without reticulations 
and a more distinctly winged claw with larger teeth and a longer spur. 

ODONTOCHILHS, Blame. 

Obontochilus tortus, n. spec. Whole plant 6 or 7 in. high. Stem 
decumbent at tiie base, stout, bearing 4 or 5 leaves, glabrous. Leaves 
green in colour, 3-nerved, ovate to ovate-lanceolate, acute, slightly 
oblique, narrowed at the base into the channelled sheathing petiole ; 
length about 2 in., breadth *75 to 1 in., petiole *75 in. Peduncle of the 
raceme pubescent and bearing a solitary acuminate pubescent bi'act. 
Baceme about 1*5 in. long, 3- to 6-flowered ; floral bract lanceolate, acu- 
minate, thinly pubescent, equalling the ovary. Flowers *75 in, long. 
Dorsal sepal broadly ovate, concave, forming with the petals a hood over 
the column ; the laterals oblong, blunt and spreading, all pubescent 
outside. Petals falcateiy rhomboid, sub-acuminate, mottled with pale 
green. Lip with a short sub-globose saccate base, a long toothed claw, 
and a much twisted limb deeply divided into two sub-quadrate slightly 
divergent irregularly crenate end-lobes the upper margins of which are 
connivent, the sac containing two approximate stout up-turned teeth ; 
the claw with nine unequal teeth on each margin. Column with two 
small approximate up-turned teeth below the entire stigma ; arms of 
the rostellum large, winged, bidentate. FolUnia in sub-equal pairs, 
united midway into a pseudo-caudicle ; the gland small, ovate, lateral. 

Bhotan: at Kumai near the Jaldaca river, elevation about 4,000 
feet ; flowering in December, Pantling No. 354. 

The nearest ally of this species is undoubtedly, 0. Flwesii^ Clarke ; 
but that species has very dark purple leaves smaller than those of this 
and thicker in texture, 0 . Flwesii besides has a longer more pubes- 
cent scape than this, and it never bears more than three flowers. 
Moreover the lip of 0. Elwesii is not twisted, audits .claw has only 
seven pairs of teeth, while the sac of the lip is bilobed and the column 
has large processes. 
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LISTEEA, E. Brown. 

List® RA BEE VIC AULis, n. spec. Whole plant 6 to 9 in. high; the 
very stout stem bearing quite close to the ground a pair o£ unequal ovate- 
rotund acute leaves -8 to 1 in. long ; the peduncle of the indorescence 
sparsely puberulous and with two distant linear-lanceolate bracts *5 in. 
long. Eaceme 2 to 4 in. long, puberulous, with 12 to 16 scattered dull 
green flowers *25 in. long; floral bracts ovate-lanceolate, acute, longer 
than the pedicel of the ovary. SejMls and petals sub-equal, shorter 
than the lip, lanceolate, acute, sub-connivent. Lip obcordate and 
with a thickened mesial line throughout its entire length ; the apical 
lobes bi’cad and blunt, their edges recurved and meeting underneath, 
the base much narrowed and with 2 conical forward-pointing teeth at 
its junction with the short column. 

Sikkim : • in the Bachen Valley, elevation 9,000 feet; flowering in 
July. Pantliog No. 392. 

Listera AiiTEBNiFOLiA, n. spec. Height of entire plant 8 to 10 in. 
Stem glabrous, 6 in. long, sbeathed at the base by a blunt oblanceolate 
bract nearly 2 in, long, and bearing near its apex 2 alternate or snb- 
opposite, more or less obovate or elliptic leaves *5 to *6 in. long. 
Eaceme pedunculate, puberulous, bearing 7 to 9 distant nodding olive- 
green flowervS nearly ’25 in. across ; floral bract lanceolate, about as 
long as the slender pedicel of the ovary. Sepals lanceolate, spreading, 
acute. Petals narrowly oblong, blunt. Lip rather longer than the 
sepals, oblanceolate-oblong, with a thickened central line from base to 
apex, the apex blunt and shortly 2-lobed, with the margins ciliolate, 
the base broad and with a wart-like callus at each side. Column short, 
stout, curved. 

Sikkim : Lachen Valley, elevation about 10,000 feet, in flower 
in July ; Pantling No. 390. 

A species of which the leaves are usually alternate, whereas in all 
other species of the genus they are opposite. 

Listera lokgicatjlis, n. spec. Length of the whole plant 6 to 14 
in., of which half is the raceme and its peduncle. Stem rather stout, 
glabrous. Leaves at the apex of the stem, orbicular-ovate to reniform, 
sub-acute or blunt, about 1*25 in. long and 1*5 in. broad. Eaceme 
pedunculate, puberulous, with 8 to 14 distant olive green flowers *6 in. 
long. Ovary with its pedicel *4 in. long ; floral bract lanceolate, about 
as long as the slender pedicel. Dorsal sepal ovate-lanceolate, erect ; 
lateral sepals and petals linear-lanceolate, sub-falcate, all slightly 
reflexed. Lip large, three times as long as the lateral sepals, flat, ovate- 
elliptic, the apex blunt and rather deeply bifid, the mai*gins minutely 
ciliolate ; the upper surface with a thickened mesial line from base to 
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apex from which radiate glandular-pubescent brandling nervevS. 
Column rather long. 

Lachen Yallej, elevation about 7,000 feet, in hower in July; 
Pantling Ko. 391, 

A species resembling L. japonica^ Bl., which however is a smaller 
more slender plant with a much more deeply bifid lip. 

ZEUXIKB, Lindl. 

Zeuxine pulchra, n. spec. Height of the whole plant about 6 
inches. Stem glabrous. Leaves 3 or 4, rather crowded, ovate, sub- 
acute, coriaceous ; the upper surface blackish-purple, the midrib white ; 
the petiole short, bz'oad and sheathing at the base, length about 1 in., 
breadth '66 to *75 in. Peduncle of the spike 3 in. long, covered with 
sparse -S-exuous white hairs and bearing 2 sheathing bracts. 8ipike under 
1 in. long, 2-3-flowered ; floral bracts lanceolate, membranous, sparsely 
pubescent, shorter than the pubescent ovaries. Flowers about *35 in. 
long. Sepals ovate-lanceolate, all free, spreading and pubescent out- 
side. Petals obliquely lanceolate, curved, spreading. Lip longer than 
the sepals, the basal part cymbiformly saccate, having two unequal 
pairs of teeth situated at the margin near the base, the terminal part 
deeply divided into 2 large divergent cuneate-subquadrate lobes erose 
on the outer margin. Column with 8 tooth-like erect processes ; stig- 
matic lobes anticous, confluent. 

Sikkim : Lachoong Yalley, 7,500 feet elevation; flowering in 
August. Pantling Ko, 412. 

Only two specimens have as yet been gathered of this plant. The 
dorsal sepal does not cohere with the petals, and the stigma is anticous 
and undivided ; hut in all other respects this has the character of the 
genns to which we have referred it. It is near Z, go&dyeroides^ Lindl.^ 
of which it may subsequently prove to bo a malformation. 

GOODTERA, R. Brown. 

Goddyeba Andersonii, n. spec. Entire plant 6 to 9 in. high. Stem 
glabrous, leafy. Leaves *8 to 1*15 in. long and '4 to "5 in. broad, ovate- 
lanceolate, with very short petioles and large wide membranous sheaths ; 
petioles about *2 in., the sheaths *5 in. Spike 1 to 2 in long, peduncled, 
glandular-pubescent. Flowers *5 in. long ; floral bracts lanceolate, glan- 
dular-pubescent externally like the sepals petals and ovary, longer than 
the ovary. Borsal sepal elliptic, the laterals obliquely elliptic, all blunt. 
Petals as long as the sepals, linear, slightly falcate, sub-acute. Lip 
cjmbiform, ventricose in its basal half and setose within ; the anterior 
half ovate, acuminate, concave, entire. 
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SiKEBi: at Budieem, elevation 8,000 feet, in flower in November, 
Dr. T, Anderson No. 1228. 

A littie-known species alEed to Q, cordata, Benth, 

APHYLLOROHIS, Blume. 

Aphtllorchts parviplora, n. spec. Height of entire plant about 
10 inches, glabrous. Ehizome short with fibrous fascicled rootlets. 
Stem erect, about *1 in. thick, leafless, but with 4 or 5 sheathing bracts 
*5 to 2‘5 in. long. Baceme about 2 in. long, many-flowered, the rachis 
stout. Flowers *15 in. across, the labellum superior ; flower braots 
lanceolate, shorter than the straight untwisted tumid ovary. Sepals 
and petals sub-equal, linear, acuminate, spreading, their apices recurved, 
all keeled externally. Lip ovate with a broad obscurely-lobed base, 
sub-acute, concave. Column very short, rostellum prominent, anther 
with reflexed margins. Pollinia 2, the grains loosely cohering. 

Sikkim: In the Lachoong Yalley ; at an elevation of 10,000 feet; 
flowering time July. Pantling No. 383. 

This has smaller flowers than any Indian species of AphyllorcMs 
hitherto described. The ovary not having the usual half-twist, the 
labellum becomes superior. 

CORYSANTHES, R. Brown. 

CoRYSAKTHES HiMALAiCA, n. Spec. Height of the entire plant 2 or 
3 inches; the tuber '25 to *35 in, in diam., depressed-globose, hairy. 
Stem glabrous, with a single convolute sheath near its base. Leaf 
solitary, *3 to *5 in. long, sessile just under the flower, concave cordate, 
acute, sometimes apiculate, green in colour, the midrib and nerves 
white. Flower solitary, *6 in. long, the bract linear-lanceolate, slightly 
longer than the thick sessile ovary. Dorsal sepal oblanceolate, blunt, 
concave, arching over the column and the basal half of the lip; 
laterals short, filiform, bifurcate, lying between the two spurs of the 
lip. Petals none. Lip oblong, longer than the dorsal sepal, deflexed 
from about the middle ; the basal portion convolute, with 2 short cylin- 
dric straight spurs; the anterior half with unequally denticulate mai’gins, 
its apex blunt. Column short, stout ; stigma orbicular : anther erect. 

Sikkim : At Lamteng in the Lachen Yalley, at an elevation of 
9,000 feet, on a moist vertical rock, in flower in July. Pantling No. 385. 

The dorsal sepal and lip are transparent and have rich dark purple 
markings. Its nearest ally is Gorysanthes fornicata^ Blume, a native of 
high mountains in Java. 

This is a most interesting addition to the British Indian Mora, no 
species of Gorysanthes having hitherto been known to grow farther 
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north than the mountains of Perak. The genus is mainly Australasian ; 
thirteen species being natives of Australia, Kew Zealand and Samoa, 
while five are Malayan. The flower is remarkable for tlie great deve- 
lopment of the dorsal sepal, the lateral sepals being filiform ; the petals 
also are either very small or, as in the present instance, altogether 
absent, 

POGOJSrrA, Gri£. 

PoGONTA Peainiana, u. spec. Tubers globular, warted, *5 to *6 in. 
in diain. produced at the ends of runners 2 in. long. Scape 3 to 6 in* 
high, 1-flowei'ed, bearing 5 or 6 bracts, the lower 4 or 5 being unequal, 
sheathing, blunt, the uppermost acuminate and about 1 in. long. Leaf 
from a separate tuber, orbicular, reniform and plicate, 2*5 in. broad, its 
petiole 1 in. long. Floralhract tviojiigulsj^, minute, very much shorter 
than the ovary. Floiver 1 in. in diam., nodding. Sepals narrowly 
oblong, blunt, *75 in. long. Fetals linear-lanceolate, blunt. Lip longer 
than the sepals, convolute on the column ; the side lobes short, triangu- 
lar ; the terminal lobe shortly snborbicular, its margins fimbriate and 
its disc with about 7 densely glandular-pubescent vertical lines. 
Column clavate. 

Sikkim : Lachoong Valley at an elevation of about 6,500 feet, 
flowering in June. Pantling hTo. 372. 

PoGONiA Hookeriaka, 11 . spec. Stem 2 in. long, glabrous, with one 
or two sheathing bracts near the base. Leaf 2 in, broad, appearing with 
the flowers, reniform- orbicular, the margins undulate, the nerves sub- 
scaberulous near the base ; petiole nearly as long as the stem, sub- 
scaberulous-striate. Flowers two, about 1 in. long; the flower bract 
linear-lanceolate, half as long as the pedicellate ovary. Sepals and petals 
sub-equal, linear-lanceolate. Lip oblong, with 2 short blunt sub-trian- 
gular side-lobes, and an ovate sub-acute terminal lobe, the upper surface 
with 3 parallel ridges extending from its base to the end of the side 
lobes. 

Sikkim : At an elevation of 3,000 feet ; in flower in August. 
G. King Ko. 2153. 

Collected only once, and the exact locality unknown. The leaf and 
flower are contemporaneous, and in this respect unique amongst the 
Indian species of the genus. 

PoGONiA FALGATA, u. spec. Tubei’s globular, warted, *25 to *35 in 
in diam. Scape from the apex of the tuber, 1 *75 to 2 *5 in. high, glab- 
rous, 1-flowered, bearing several oblong sheathing thin membranous 
bracts at intervals. Flower to *6 in. long including the ovary; the 
floral bract lanceolate, longer than the ovary. Sepals and petals sub- 
J. II. 17 
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equal, linear, acute, *8 to *4 in. long. oblong, convolute and em- 

bracing tlie column, the upper surface with a single broad thickened 
glandular-pubescent line from tbe non-saccate base to nearly the apex, 
the disc pubescent, the lateral lobes falcate acute, the terminal lobe 
obovaie, very blunt. Column clavate, its anterior surface piiberulous ; 
the anther large and fleshy ; the pollinia narrowly clavate-ellipsoid. 

Westerjs^ Dooab op Bhotan, East of the Jaldacca River ; flowering 
in April Pantiing No. 439. 

A species near P. vehitina^ Par. and Reichb. fil. and P. macroglossa. 
Hook fll. Only three plants of it have as yet been collected, and the leaf 
is still unknown. 

Ophryde^. 

BERMINIUM, Linn. 

Herminiijm qdinqeelobtjm, n. spec. Entire height of the plant 10 
to 12 in. of which about two-tbirds are stem ; tubers oblong, undivided, 
about 1 in. long. Lower part of stem enveloped in two long con- 
volute sheaths. Leaves two, 6 or 7 in. long by *5 to ’6 in. broad, rising 
from about the middle of the stem, linear-oblong, sub-acute, sheathing 
at the base ; peduncle of the spike with a single linear bract 1*5 in. 
long. Spike 3 or 4 in. long, rather laxly -flowered. Floivers '25 in. long, 
green, the floral bract as long as the ovary. Sepals sub-equal, fx’ee 
ovate-oblong, sub-acute, spreading. Petals linear, acute, spreading, and 
like the the sepals, 1- nerved. Lip longer than the sepals, oblong with 
small triangular basal and lateral lobes, and a contracted triangulax' 
acuminate terminal lobe. ‘Pollinia globular-oblong, on short caudicles. 

Sikkim : At Tendong, elevation 7,000 feet : in flower in August. 
Pantiing No. 339. 

A species like iT. angustifaUmi, Benth. in general appearance, but 
the flowers have a totally diflei’ent lip and the sepals are spreading and 
free, those of S, anyustifolium being connivent. This has been named 
from its 5-lobed lip. . 

Hebminium Jaepbeyancjm, n. spec. , Entire plant 6 to 8 in, high ; the 
tuber ellipsoidal. Stem with one or two short convolute sheaths near 
the base. Leaves two^ about an inch apart, from near the middle of the 
stem,® narrowly oblong, acute, sheathing at the base, 4 to 4*5 in. long 
and *3 to *5 in broad, the peduncle of the spike with a linear acuminate 
bract 1*5 in. long. Spike '6 in. long, densely flowered; the floral bracts 
lanceolate, about as long as the ovaries. Flowers ‘15 in. long, green. 
Sepals ovate-elliptic, blunt, concave, spreading slightly. .Petals narrowly 
oblong, obtuse, longer than . the sepals, l-nerved. Lip flat, triangular 
from a broad bi^e very small, short, rounded ; the terminal 
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lobe elongate, snb-aciite, its edges entire* Follinia wedge-sbaped, witli" 
out candicles. Stigma transversely oblong, column very short. 

, Sikkim : Kear the top of Sinchal, elevation 8,600 feet : Pantling 
Ko. 237. 

In externals this resembles H. angustifolimn, Benth., with which 
indeed it has been confounded. It has, however, very different sepals 
and lip. This also resembles H. grammium, Lindl. which, however, 
has only a single leaf; the lip of S. grammiuni moreover is ovate-acumin- 
ate and concave, and its flowers have longer more subulate bracts. 

Herminium geacilk, n. spec. Height of entire plant 4 to 7 inches. 
Stem angled, wdth one or two sheaths near its base. Leaf solitary, 
from the lower part of the stem, ovate, obovate, oblauceolate or elliptic 
with a short sheathing petiole; length *5 to 1’5 in., breadth *5 to *65 
in., petioles! in. about 1'5 in. long, sparsely flowered. Flowers 

‘1 in, long : their bracts lanceolate, as long as the pedicel of the tumid 
ovary. Dorsal sepal broadly ovate, obtuse, concave ; the lateral pair 
concave at the apex, oblong, blunt, deflected. Fetals broadly oblong, 
very concave, as large as the dorsal sepal and with it formitig a hood 
over the column. Lip narrowly triangular, its base continuous with 
the column, not lobed, the apex sub-acute ; bent about the middle, the 
basal half directed downwards and the apical half forwards. Column 
cuculiate, the transversely oblong stigma situated above the anther 
cells; the arms of the rostellum incurved, each arm having a small 
transversely oblong stain inode on its lower margin. Cells of anther 
separated, each with an oblong depression oh its inner side. Follinia 
broadly ovoid, the caudicies bent at a right angle and attached to a 
small brown gland. 

Sikkim : in the Lachen Valley, at an elevation of about 11,000 feet, 
in flower in July. Pantling No, 397. 

Tliis species has a superficial resemblance to H, orbiculare, Hook, 
fil. The flower in that species has, however, a lip with a short spur, 
a,nd the column is very siinple ; whereas ■ in this plant there is no trace 
of spur, and the structure of the column is very complicated. 

Herminium angdstilabre, n. spec. Height of the whole plant 3 or 
4i inches. Stem angled. XeY// solitary near the base of the stem, sessile, 
elliptic, obtuse, *65 in. long and '35 to *43 iii. broad, the part of the 
stem above the leaf witli two linear acuminate bracts ’5 in. long. Spike 
*75 to 1 in. long, scarcely *1 in. thick; the bracts acuminate, longer than 
the sessile beaked ovaries. Dorsal sepal ovate, acute, concave, curved 
forwards; lateral sepals and petals sub-equal, narrowly oblong. Lip 
slightly exceeding the lateral sepals, linear, deflexed, sub-acute, entire* 
Column broad ; anther cells distant* 
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Sikkim: at Lingtn; elevation, 11,000 feet, flowering in June. 
Pantling No. 375. 

A curious little species, with a linear undivided entire lip and very 
small flowers. 

HABENARIA, Linn. 

Habbnaeia juhcba, n. spec. A slender plant about 12 in. high. 
Leaf solitary from near the base of the stem, from 1*5 to 2*5 in. long and 
'65 in. broad, narrowly oblong, acute, tapering from below the middle to 
the narrowed sheathing base, the stem above the leaf (peduncle of the 
spike) with two distant lanceolate bracts about '75 in. long. Sjpihe 2 to 
4 in, long, few-flowered. Mowers ’lin, long ; the floral bract equalling 
or exceeding the slender shortly stalked and slightly beaked ovary. 
Sqmls ovate-lanceolate, acute, the dorsal binader than the kiteral pair. 
Fetals narrowly oblong, tapering to the ratber blunt and slightly incurved 
apex. Limb of lip as long as the sepals, ovate-lanceolate, sub-acute, quite 
entire ; the spur shorter than the limb, vertically compressed, slightly 
incurved and sub-clavate. CoVumn with its summit beaked and over- 
hanging the stigma: anther-cells on each side of the stigma, and imme- 
diately above the mouth of the spur ; staminodes large, situated near 
the mouth of the spur. 

Sikkim: Lachen Yallej at an elevation of 11,000 feet; in flower 
in August. Pantling No. 406. 

This belongs to the section Hologlossa and is near H. nematocaulon, 
Hook fiL, but that species has the lip superior, the ovary being twisted 
to the extent of one complete spiral. 

HabExVAria Bakekiana, n. spec. Height of the whole plant 9 to 18 
inches. Stem about ‘25 in thick at the base, and with one or more 
sub-acute convolute sheaths. Leaves several, scattered, sessile ; the 
lower one oblong, sub-acute, with the base broad and sheathing, 3 to 5 
in. long; the upper three or four linear-lanceolate, diminishing in size 
upwards. Spike 4 to 7 in. long, laxly-flowered ; floral bracts entire, 
linear-lanceolate, much longer than the slender sessile ovaries. Floivers 
'8 or *9 in. long to the tip of the spur. Sepals oblong-lanceolate, the 
dorsal conniving with the petals and forming a hood over the column, 
the laterals reflexed. Petals about as long as the sepals, broadly ovate, 
oblique, sub-acute, the bases broad. Lip fleshy, oblong, blunt, slightly 
broader towards the base, entire, equalling the lateral sepals in length : 
spur long, slender, twice as long as the ovary and curved forw'ards. 
Column stout ; the cohering stigmas narrowly reniform and situated 
immediately*^ below the opening into the spur. Anther cells parallel ; 
staminodes transversely $ab»-obovate, lying above the stigmas and outside 



133 


1896.] G. King & K. Pantling — Mew Orchids from Sihldm. 

the month of the spur. Pollinia narrowly obovate, tapering much to 
the base and without caudioles ; gland narrow, oblong. 

Sikkim ; in the Lachen Yalley, at an elevation of 9,000 feet : in 
flower in July. Pantling No. 401. 

This species resembles JET. leptocaulon^ Hook, fil,, but has a broader 
lip, a longer more curved spur, and coherent stigmas. It has also larger 
floral bracts and broader leaves. We have dedicated the species to Mr. 
J. G. Baker, P. B. S., Conservator of the Herbarium of the Boyal 
Gardens, Kew. 

Habenaria Dyeriana, n. spec. A slender plant not exceeding 12 
inches in height. Stem at its base with a sheathing blunt oblanceolate 
bract 1 in. long. Leaves 3 or 4, sessile, 1 to 1*76 in. long, scattered 
along the stem at distant intervals and becoming smaller upwards, the 
uppermost bract-like, all more or less oblong-lanceolate with sub-acute 
apices and Imoad sheathing bases. Spike 3 to 4 in. long, laxly flowered. 
Flower (including the spur), *5 to '6 in. long ; bract ovate-lanceolate, 
as long as or exceeding the sessile scabrid slenderly -beaked ovary. 
Dorsal sepal ovate-lanceolate ; the laterals narrowly oblong, blunt, reflex- 
ed. Petals erect, lanceolate, with very oblique bases, slightly undulate 
on their inner margins. Lip rather fleshy, straight, deflexed, a little 
longer than the lateral sepals, narrowly triangular, wnth two small 
rounded lobes near its base, the margins in its lower half obscurely 
waved and with a short abrupt bend quite at the apex. Spur slender, 
incurved, equal to or slightly longer than the ovary, slightly compressed 
laterally. Column short and very broad. Stigma large, transversely 
elongated, lying above the opening of the spur between the distant 
anther cells, the arms of the rostellum incurved. Pollinia ovoid, their 
caudioles long, slender ; the glands small, discoid. Staviinodes large, 
cjlindric, half as long as the caudicles and situated vertically on the 
sides of the anther cells, 

Sikkim ; In the Lachen Yalley, elevation 12,000 feet ; in flower in 
August. Pantling Ho. 407. 

A very distinct species belonging to the Section Eologlossa. The 
floral bracts are leaf -like and gradually decrease in size upwards. The 
size and position of the very large stigma stretching across the wide 
column almost to its edges^ and situated above the opening of the 
spur, are good distinguishing marks of this species. 

Habenaria pseubophrys, n. spec. Height of entire plant 18 to 28 
inches. Tubers irregularly oblong, hairy. Stem with 3 or 4 long con- 
volute acuminate sheaths in its lower part, each from 1 to 1 '5 in. long. 
Leaves about 4 in number, scattered, distant, the lower frdin 1 to 2 in. 
long, the upper 3 in. long; all ovate-oblong, acute, with broad sheathing 
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bases;" the upper part of the stem ■with 3 or 4 scattered lanceolate 
acnminate bracts *5 or *6 in, long. Spike 3 or 4 in. long, the bracts 
lanceolate, equalling or longer than the sessile shortly beaked ovaries. 
Sepals, petals and Up connivent. Dorsal sepal broadly elliptic, oblong ; 
the laterals oblong;. all sub-acnte. Petals shorter than the sepals, 
broadly elliptic, sub-acute, the bases oblique. Lip equalling the sepals 
in length, oblong, concave, 3-lobed, the margins entire ; side lobes nar- 
rowly triangular, pointed forwards, very near the small triangular blunt 
terminal lobe. Spi^r small, globular, slightly compressed vertically. 
Column broad, with 2 unequal triangular incurved wings along its 
outer edges. close together, parallel; the pollinia broadly 

ovoid, each with a short caud id e and a discoid gland lodged in a 
pouch. Stigma large, extending on each side of the pouches and con- 
cealed by the incurved wings of the column. 

StKKiM : at Chong-thang, elevation 5,500 feet, in iiow^er during July. 
Pantling No. 424. 

In externals this species resembles H. Prainii, Hook. til. with 
which it was at first confused. It is, however, perfectly distinct from 
that species. This plant has the facies of a Jiahenaria, but the glands 
and the bases of the caudicles of the pollinia rest in twin pouches, 
after the manner of Oplirys. In fact it forms a connecting link 
between Hahenaria and Oplii'ys — hence the specific name which we 
have proposed for it. 
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Oxystoma. — By A, Alcock, M.B,, C.M.Z.S., Superintendent of the 

Indian Museum. 

Plates YI*~^yiII. 

Eeceived 7th May. Bead 3rd June. 

The limits of the Tribe of Oxystoma here adopted are those 
originally established by He Haan in the Fauna Japoiiica, and since 
recognized by Ortmanu in his account of the Decapod Crustacea of the 
Strasburg Museum. 

I can hardly, however, go as far as Ortmann in uniting the 
Leucosiidse and Paninidse in one section, Leucosiinea, co-ordinate in value 
with the Dorippinea and Oalappinea. Ratlier, it seems to me, the 
affinities of the Eaninidm are, through Cyclodorippe, with the Dorippidm, 
But on the whole it seems enough to recognize the Baninidm as true 
Oxystomesbf equal rank with the Galappidse, Leucosiidse and Dorippidm^ 
Just as-De Haan /does. 
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Ho one who has examined any of the deep-sea Dorippoids can, I 
think, find any difficiil t.y in accepting De Haan\s comprehensive views 
of the relations of the Oxystoma. 

For instance, in the Indian genus Cymonomops'^ (which difiers but 
little from (Jyciodorljjpe), although the genei^al external form is as 
plainly as possible tliat of Do^dppe, yet a detailed examination shows a 
number of Raiiinoid characters : — The chelipeds are Raninoid, so are 
the external inaxiilipeds (especially in their long narrow inerus and 
short narrow exognath), so are the antennules : the fact also, that the 
a:fferent brancliial openings are not in front of the bases of the cheli- 
peds is suggestive. In Cyclodotdppe, moveoYer, the oviducts open, as in 
tile Raninidm^ on the bases of tiie third pair of legs. 

We have, in fact, in some of these deep-sea forms the clearest 
evidence of the close relation of the Itanina type to the Boydppe type, 
and quite sufficient justification for accepting Do Haau’s scheme of the 
Oxystoma almost without modification. 

The following is a list of the known Indian genera of Oxystomes : — 

Calappidse Calappinse :—Calappa, Mti7'siai Cryptosoma, 

Calappidse MatutinsB ilia. 

Leacosildse Leucosiinse : — ActosomorpJia, OreopJiorus, Tlos, Hetero- 
micia (nov.), Fbalia, Ntirsia, Nucia^ Fai'ilia, Ba7idallia^ Myra, Leiicosia, 
Onychomorpha, Fhil(f7^a, Fseudopliilyra, 

Iieucosiidse Iliinse: — Myrodes, Iphiculus, Faripliiculus (nov,), 
ilia, Heterolithadia, ArcMia, Ixa. 

Dorippidse Dorippinee : — Dorippe, Fthusa. 

Borippidse Tymolinse : — Gymonomops, 

IlaninidSB: — Notopus, Ba^iinoides, Ly7'€idus. 

Tribe OXYSTOMA or LEUCOSOIDEA. 

Oxystomes, Milne-Edwards, Hist. Hat. Crust. II. 96 i^artuTi), and Faniniens 
Milne-Ed wards ojp, cit. II. 190. 

OxYSTOMATA, De Haan, Faun. Japon. Orust. pp. 111-119- 

Leucosoidea Yel Oxy stomata, Dana, U. S. Expi. Exp. Oriist. I. 389, and Raninidea 
vel Anomura Leiicosidica, Dana, op. cit. pp. 400, 403. 

Oxystomata or Leucosiidea, Miers, Challenger Brachyura, p. 337, and Raninidea, 
Henderson, Challenger Anomura, p. 26. 

Oxystomata, Orfcmann, Zool. Jalirbuch., Sysfc., VI, 1892, pp. 550, 551. 

Episfcome reduced or absent. The efferent branchial channels term- 
inate in the middle of the buccal area, the buccal cavern is therefore 
produced forwards and is generally of an elongate triangular shape ; 
and the e:ffierent channels themselves, whether covered by the external 
maxillipeds or not, are immediately closed in by an elongajbe lamellar 
process of the exopodites of the first maxillipeds. 

^ Illustrations of the Zoology of the * Investigator/ Crustacea pi. xiv. fig. 9, 
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The afe'enfc branchial openings are found either in the usual place 
iu front of the bases of the chelipeds, or at the sides of the eiidostome. 

Branchiae from six to nine on either side. 

The antennules fold either lotjgitudinaily or obliquely, very rarely 
transversely. 

In the male the genital ducts protrude either through the bases of 
the fifth pair of legs or through the fifth thoracic sternum close by. 

The Oxystoma may be divided into four families as follows : — 

Bamily I. 0alapplda3. Carapace of tlie ordinaiy braehyurous 
shape. The afferent branchial .openiiigs are found in front of the bases 
of the chelipeds. The antennse are small. The legs are normal in 
position. The vasa deferentia perforate the bases of the fifth pair of 
legs. The branchiae are nine in number on either side. The external 
maxillipeds either completely cover the buccal cavern and have their 
palp hidden in repose {Matutinse)^ or do not close the buccal cavern and 
have their palp always exposed (Galappinm). 

Family II. Leucosiidse. The carapace is of the ordinary brachy- 
urous shape. The afferent branchial channels are found on either side 
of the endostome. The vasa deferentia perforate the sternum near the 
bases of the fifth pair of legs. The legs are normal in position. The 
anteunge are small, sometimes obsolete. The external maxillipeds com- 
pletely close the buccal cavern and have the palp completely hidden in 
repose. The bx^anchisB are less than nine (six in many forms) in number 
on either side. 

Family III. Borippidss. The carapace is short, so that the first 
two or three abdominal terga, instead of being tucked up beneath it, 
are completely exposed in the dorsal plane of the body. The last two 
pairs of legs are much reduced in size and have a peculiar position in 
the dorsal plane of the body. The antennm are lai'ge. The antennules 
are usually too large to fold into their fossettes. fidie vasa deferentia 
emerge through the sternum near the bases of the fifth pair of legs. 
The afferent branchial openings ax’e found either in front of the bases 
of the chelipeds or not. The external maxillipeds either do cover the 
buccal frame (Tymolinsd)^ or do not (fDoTippinse), The branchiae are 
less than nine in number on either side. 

Family IV. Eaninidse. Carapace remarkably elongate, but not 
covering the abdominal terga, the first 4 or 5 of which lie exposed in the 
dorsal plane of the body. The last pair of legs also is raised in tiie 
dorsal plane of the body. The antennae are large. The antennules also 
are large, a^ud do not fold into fossettes. The vasa deferentia protrude 
through the bases of the fifth pair of legs : the oviducts pieirce the bases 
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of the third pair of legs.i The sterniira is broad anteriorly, very narrow 
or linear posteriorly. The afferent branchial openings are not found in 
front of the bases of the cfaelipeds, and afferent carrents pi'obably reach 
the branchial chamber between the posterior border of tiie carapace and 
the basCvS of the last pair of legs. The external maxillipeds completely 
cover the buccal cavern, and their palp is concealed in repose : their 
exopodite is but little longer than the ischium. The branchias are less 
than nine in number on either side. 

Family GALAPPIDAB. 

Milne-Edwarcls, Hist. Nat. Crust. II. 100. 

Oa/tifppuZea and De Haan, Faun. Japon. Crust, pp. 124, 126, 

Cala<pinda; and JllatiiUdse, Bana, IJ. S. ExpL Exp., Crust. 1. pp. 390, 391. 

Calappidss and Matutidsei Miers, ‘ Challenger VBracliyura, pp. 282, 293. 

Carapace more or less oval or subcirculai% commonly with either 
(I) a single denticle or a heavy spine at the junction ol the antero- 
lateral and postero-latei^al borders, or (2) a posterodatei’al vault-like 
expansion over the ambulatory legs (Calappa), Front generally about 
as wide as the orbit. The antennules generally fold obliquely. The 
antennje are generally small. 

The external maxillipeds may (Mahitinse) or may not (Calappinm) 
completely close the buccal cavern, and their palp may (Maiutinm) or 
may not (Galappinm) be concealed in repose. 

The efferent branchial channels together form a deep channel in the 
endostome the channel being covered in below by a long lamellar process 
of the interna,.! (first) maxillipeds. The afferent branchial openings 
have the normal position in front of the bases of the chelipeds. 

The clielipeds are ponderous and greatly enlarged, and are practi- 
call}^ symmetrical (except sometimes as to the fingers) ^ : the hands 
especially are of great size — forming often the most conspicuous part 
of the chelipeds, and are so curved as to shut closely against the ptery- 
gostomian regions of the carapace, thus acting as a sort of buckler. 

The abdomen usually (always in Indian forms) consists in the 
adult male of 5 segments, the 3rd~5th terga being fused together, and 
of 7 separate segments in the female (and young male). The branchijB 
in all Indian forms are nine in number on either side. 

In the male the vasa deferentia perforate the bases of the fifth pair 
of legs. 

In the following list of genera belonging to the family Calappidse 


* In the exotic genus Platymera one cheliped is larger than the other. 

J. XI. 18 
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those belonging to the Indian fauna are printed in Roman type, and 
those known to me by autopsy are marked witii an asterisk. 

Family Calappidsa*. 

Snbfamily 1. Qalafjpin^. ‘ 

Alliance I. Calappoijda. 

^ Calappa. 

Faracydois, Miers, ‘ Challenger ’ Brachyura, p. 288, pi xxir, figs. 1, 
la-lc. 

^ Plaiymera^ Milne-Fdwards, Hist, Nat. Crust. II. 107 j and Milne- 
Edwards and Lucas, Yoy, Amer. Merid. Ci’usfc, pi. xiii. 

^ Mursia. 

Acanthocar^ptis, Stimpson, Bull Mus. Comp. Zool. II. 1870-71, p. 
152; and A. Milne-Edwards, Bull Mus. Comp. ZooL YIIL 1880-81, 
pi. i, 

^ Cryptosoma. 

Alliance II. OmTHYioiDA. 

Orithyia^ Fabr., Milne-Edwards, Hist. Nat. Crust. II. 110, and in 
Cuvier, Regne Animal, Crust., pi. Tail fiigs. 1, \a-\c. 

Subfamily 11. Matutinse, 

Alliance I. Matutoida. 

^ Matuta. 

Alliance II. Hepai'OIJDA. 

OsacMla, Stimpson, Bull. Mus. Comp. Zool, II. 1870-71, p. 154 ; 
and Faxon, ‘Albatross’ Stalk-eyed Crustacea, .pL v. figs. 2, 2a, 25. 

Eepatus, Latr., Milne-Edwards, Hist. Nat. Crust. II. 116, and in 
CuTicr Regne Animal, Crust, pi. xiii. figs. 2, 2a-L 

Subfamily CALAPPIN^. 

Calap^idssy I^ana ?oc. cit,, and Miers loc. cit, ' 

Mems of external maxillipeds not elongate and acute (except in 
the exotic and somewhat aberrant genus Orithyia)^ and never concealing 
the palp ia repose. Legs giessorial (except in the exotic genus Orithyia.) 
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Subfamily MATUTIN^. 

Matiitidm, Bana, lac. cif.. and Miers, he. cit. , 

Merus of external maxillipeds elongate and acute, entirely conceal- 
iag tbe palp in repose. Legs natatoriaL 

Key to the Indian genera of Calappiclee. 

I. Co.lap^pinm : — Merus of external maxillipeds not elongate or 

acute, and nerer concealing tlie flagellum in repose: amibu- 
; latory legs gressorial : — 

1 . Carapace witli a postero-lateral sliielcLlike 

expansion or series of bz'oad serrations, 
forming a vault beneath whicli tlie four 
ambulatory legs can be completely or large- 
ly concealed in flexion : basal joint of an- 
tennas much dilated ... ... Calafpa, 

2. Caray)ace 'without any trace of a postero- 

lateral shield-like expansion: basal joint 
of aiiteniue slender : — 

i. Carapace ti*ansversely oval, with a large 

spine at the junction of the antero- 
lateral and postero-lateral borders ... Mursia, 

ii. Carapace sub-circular or longitudinally 

suboval, with a small denticle at the 
junction of the antero-lateral and 
postero-lateral borders ... Cryptosoma* 

II. IlahtHih^e : — Merus of external maxillipeds elong- 

ate and acute, and completely concealing the 
flageliuni in repose: ambulatory legs in the 
form of swimming paddles. (Carapace sub- 
circular, with a large spine at the junction of 
the antero-lateral and postero-lateral borders : 
antennod rudimentary) ... ... Matuta, 

Ca LAPPA, Fabric! US, Edw, 

Cahippa-, Fabricius, Ent. Syst., Suppl. p. 345. 

Cala^ipa, Milne-Edwards, Hist. Nat. Crust. II. 102. 

Oalappa, Lephos, Camara,, QalUis, Do Haan, Fauna Japonica, Crust, pp. 69, 

^' 0 , 126 . 

Cal&ppa, Miers, ‘ CliiiUenger ’ Braohyura, p. 283. 

Carapace strongly convex, rounded in front, much broadened behind 
by a pair of clypeiform expansions, or wings, beneath which the four 
pairs of ambulatory legs are concealed in flexion. 



140 A. Alcoclc — Garcinological Fauna of India. []^o, 2^ 

Front small, somewliat triangular, projecting little or not at all 
beyond tlie level of the orbits, bilobed. 

Orbits small, cmcular: eyestalks short and thick. 

The antennnles fold nearly vertically beneath the front. 

Tlie basal joint of the antennse is very broad, and fills a wide hiatus 
at the inner angle of the orbit : the flagellum is short nsnally. 

There is no distinct epistotne ; but the endostome is prolonged, 
as far as the antennnlary fossae, in the form of a canal, which is divided 
longitiidinalh^ by a deep vertical septum into two channels, each 
channel being completed below by a lamellar process from the first pair 
of niaxiilipeds, 

Tbe external maxillipeds do not meet across the month, but leave 
exposed between them the mandibles, and, in front of them, the afore- 
mentioned plate-like prolongations from the first pair of maxillipeds. 

The chelipeds are , very large, and in flexion are closely apposed to 
the front half of the carapace, so as to form a sort of buckler : the 
meropodite, or ‘‘ arm,” has near its distal end, externally, a transverse 
wing-like expansion, complementary to the wing-like expansions of 
the carapace : the propodite, or “ hand,” is strongly compressed, its 
upper border forming a high, sharply dentate or crenulate, crest.- 
Except for the fingers, the chelipeds are equal and symmetrical ; both 
the fingers, namely, of one hand have on their outer aspect, near the 
base, a stout projecting lobule. 

The abdomen in the adult male'^ consists of only five separate 
pieces, owing to the fusion of the 3rd, 4th and 5th somites. In the 
young male, as in the adult female, it consists of seven separate 
somites. 

Key to the hidian species of Calappa. 

I. Extreme length of the carapace either quite 
or nearly equal to its extreme breadth : — 

1. Carapace as long as broad : clypeiform 

expansions ill developed : — 
i. Carapace sub-circular, with 7 longi- 
tudinal parallel lines of bullous 
tubercles ... ... G. pmkdosa, 

ii. Carapace sub-quadrangular, without 

regular lines of tubercles ... C. wood-masonL 

2. Carapace a little broader than long : clyp- 

eiform expansions well-developed ... 0 . gallm. 

^ ? 0. gallm, of which species I have not seen adult males. 
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Extreme lengtli of ihe carapace about two- 
tliirds of its extreme breadth. : free mar- 
gin of clypeiform expansions strongly 
iaciniate : — 


1, Carapace, in the adult, nearly smooth: 
clypeiform expansions well-developed. 
lLihahita7its of shalloio water^ :--~ 
i. Anterior border of end ostomial sep- 
tum deeply concave : no spine in 
the middle line, on the posterior 
border ... ... ... G* loplios* 

ii. Anterior border of endostomial sep- 
tum strongly convex: a spine in 
the middle line, on the posterior 
border ... ... ... G. pMlargius. 


2. Carapace, in the adult, more or less 
covered with pustular tubercles : clyp- 
eiform expansions little developed. 

\_Hahitat deep water'] ... ... 0 . exanthematosa, 

III, Extreme length of the carapace very much 
less than two-thirds of its extreme 
breadth : free margin of clypeiform ex- 
pansions either smooth throughout, or 
broadly dentate : — 

1. Extreme length of carapace rather more 

than half its extreme breadth : surface 
of carapace with numerous sharpish 
tubercles : antero-lateral border of clyp- 
eiform expansions with broad teeth 
the points of which are either acute 
or have the form of up-curved spines : — 

i. Antero-lateral border of carapace 

coarsely serrate ... ... C. Jiepatica, 

ii. Antero-lateral border of carapace, 

and of clypeiform expansions, with 

strongly up-curved spines ... 0 . spinosissima. 

2. Extreme length of carapace rather less 

than half its extreme breadth : surface 
of carapace with wavy beaded lines 
only : free edge of clypeiform expan- 
sions smoothly moulded and entire ... G* fornicata* 
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Cancer calappoides, Eumph, Amboinsclie Bariteitkamer I. 21, pi. xi. figs. 2, 3. 
CWcer licmcieoticus, Seba, Tbesaurns III. 51, pU XX. figs. 7, 8. 

Cancer caiappa, Linn., Mns. Lud. Ulr. p. 449, and Syst. jSTat., 12th ed. I. ii. 1048 : 
Herbst, Krabben I. ii. 196, pL xii- figs. 73, 74 : Fabricius, Ent. Sysfc. IL 454. 

Calappa fornicata^ Fabricius, Ent. Syst. Snppl. p. 345 : Bose, Hist. Kafc. Crust. 
I. 183 (aec pi. iii. fig. 3): Latreille, Hist. Nat. Crust, et. Ins. Y. 394: Desmarest, 
Consid. Gen. Crust, p. 109 : Milke-Edwards, Hist. Nat. Crust., II. 106 : 
Dana, U. S. Expl. Exped., Crust, pt. I. p. 394, pi. xxv. fi.g. 1 : A. Milne-Edwards, 
Noiiv. Archiv. du Mus. lY. 1868, p. 72, and X. 1874, p. 56 : Hilgendorf in You 
Per Decken’s Beisen in Ost.-Afr. III. i. p. 92 : Brito Gapello, Jorn. Sci. Lisboa, 
III. 1870-71, p. 133, pi. ii. fig. 5 : E. Nauck, Zeits. Wiss. Zool. xxxiv. 1880, p. 46 
{gaabic teeth) : A. Ortmann, Zool. Jabrbuclier, Syst. etc. YI. 1892, p. 569. 

Carapace in lexigtli less tlian Half the extreme breadth ; its surface 
nearly smooth anteriorly, marked with transverse wavy beaded lines 
posteriorly ; its antei’o-lateral borders crenulated. 

Clypeiforni expansions very large, their breadth (transverse 
measurement) equal to theii' length (oblique antero-posterior measure- 
ment); their edge smoothly moulded, and in unbroken continuity with 
the smoothly moulded posterior border of the carapace. Outer part of 
the pterygostomiau regions densely hairy. 

Front slightly projecting beyond the level of the orbits, bilobed, 
its breadth at tlie tip rather less than the breadth of the orbit. 

Endostomial septum extending vertically from the level of the front 
to the level of the month ; its anterior border strongly convex and pro- 
j€-‘cting. 

Transverse wing-like expansion near the distal end of the arm 
with its xlge smooth and entire. 

Outer surface of palm witli squamiform tubercles and tuansverse 
^vavy beaded ridges : upper margin, or crest, of palm bluntly dentate. 

Three specimens, including a male and ovigerous female of remark- 
able size, are in the Museum collection, from the Andamans. 

The eggs are singularly minute. 

2. Calappa hepatica (Linn.) 

Cancer hepaticuSf Linn., Mus. Lud. IJh’., p. 448, and Syst. Nat. ed. xii. I. ii. 1048. 

Calappa hepatica, De Haan, Faun. Japon. Crust., p. 70: Miers, Cat. Crust. New 
Zealand, p. 55, and Pliil. Trans. Boy Soc. Ypl. 168, 1879, p. 491, and Zoology 
Ijl. M. S. YHei’f pp. 185, 257, 518, 650, and * ChalleTiger ’ Br'achyura, p. 285: 
Haswell, Oat. Austral. Crust., p. 136 : Filliol, Crust. Nouvelle Zelande, p. 406 : 
[Cano, Boll. Soo. Nat. Napoli, III. 1889, p. 249] : A. Ortmann, Zool. Jahrbucli., Syst. 
etc., YI. 1892, p. 668: J. E. Henderson, Trans. Linn. Soc., Zool, (2) Y. 1893, p. 395. 

Cancer hiherculatua, Herbst. Krabben, L ii. 204, pi. xiii. fig. 78 ; Fabricius, Ent. 
Syst. 11.454. 
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CaJa'ppa Uibercnlata, Fafcricuis, Ent. Syst., Suppl, p. 345 : Bose, Hist. Nat. Crust. 
I. 183: Latreille, Hist. Nat. Crust, et. Ins., Y- 393: Desmarest, Gonsid. Gen. 
Crust, p. 109, pi. 10, fig. I : Milne-Edwaeds, Hist. Nat Crust., II. 106 : Owen, 
Zool. Beecliey’s Yoy. Blossom/' Crust, p. 80 : Krauss, Sudafr. Crust., p. 52 : Dana, 
U. S. Expl. Exp., Crust, pt. I. p. 393: Stimpson, Proc. Ac. Nat. Sci. Philad., 1S5S, 
p. 162 : Heller, Crust, llotli. Meer. in SB. Ak. Wien, 1861, XLIII. p. 372, and 

* Novara’ Crust, p. 69 : Hess, Arcliiv. fur Naturges. XSXI. 1865, pp. 157 and 172 : 
E. Martens, Yerli. zool.-Bot. Ges. Wien, XYI. 1866, p. 381 : A. Milne-Bdwards, 
Nouv. Arehiv. du Mus. lY. 1868, p, 72, and X. 1874, p. 55 : Hilgendorf in Yon Der 
Decken’s Reisen in Ost.-Afr. Ill, i. 92 : Brito Gapello, Jorii. Sci. Nat. Lisboa, III. 
1870-71, p. 133, pi. ii. fig, 8: Hoffnmn in Pollen and Yan Dam, Faun. Mad agasc. 
Y. 2. 1874, Crustacea:, p, 25 {part)^ pi. vi figs. 39, 41, 42 : Brocchi, Ann. Soi, Nat. 
(6} IL 1875, Art. 2, p. 101, pi. sviii. figs. 160, 161, {male appendagcf;) : Kossmann, 
Rcise Rotb.. Meer., Crust., p. 63 : Streets, Bull. U. S. Nat. Mus. YII. 1877, p. 
116 : Hilgendorf, MB. Ak. Berk 1878, p. 809 : Richters, in Mobiiis, Meeresf. 
Maurit. p. 157 : de Man, Notes Leyden Mus. II. 1880, p. 184, and Arehiv. fur 
Naturges. LIII. i. 1887, p. 388 : E. Nauck, Zeits. Wiss. Zool. XXXIY. ISSO, p. 46 
(gastric teeth) : Lenz and Richters, Abh. Senck. Ges. XII. 1881, p. 425 : Muller, 
Yerh. Ges. Basel YIII. 1886, p. 473. 

Calappa tiihercidosa.^ Guerin Meneville, Icon. R. A., Crust, pi. 12, figs. 2, 2a., 25. 
Calappa sandivichten [Calappa tuherculata var.) Eydoux and Soule 3 ’'et Yoy. 

* Bonite,’ YoL L, ZooL, p, 2-15, pi. iii., figs. 9, 10. 

Length of carapace a little more than half the extreme breadth. 
In tlie anterior two-thirds the surface of the carapace is tiiberoulate 
and granular, in the posterior third it is marked with squamiform 
tubercles and beaded ridges : the antero-lateral borders are coarsely 
dentate or serrate. 

Olypeiforni expansions greatly developed, their breadth being equal 
to their length : their anterior border shows the points cf four teeth, 
hut the postero-lateral border forms a continuous carve, broken only 
on the under vsurface by three or four faint sutures. 

Posterior border of the carapace beaded, unarmed. 

Outer part of the pterygostomian regions densely hairy. 

Front emarginate, not projecting beyond the level of the orbits, its 
breadth at the tip markedly less than the breadth of the orbit. 

The endostomial septum extends vertically from the level of tlie 
front to the level of the mouth ; its anterior border strongly convex 
and px’ojecting. 

Transverse wing-like expansion of the distal end of the arm with 
its edge foui'-lobed. Outer surface of palm with numerous sharp tuber- 
cles : upper surface of wrist tuberculate : anterior end of arm with 
some sharp granules : crest of palm crenulate, not sharply dentate. 
Andamans, Nicobars, Maldives, Laccadives, Persian Gruif. 


In the very young, the extreme length of the carapace is not much 
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less tlian tliree-fourths of tbe extreme breadth, owing not only to less 
development of the elypeiform expansions, but to the relative less 
breadth of the body. 

3. Galappa spinosissima, 'Edw. 

Calappa spinosissima, Milne Edwards, Hist. Nat. Crust. II. 106 : A. Milne 
Edwards, Nouv. ArcMv. dn Mus. S. 1874, p. 55: Bicliters, in Mdbiua Meeresf. 
Maurit., p, 157. 

Galappa tiibermlaia (part) Hoffmann in Pollen and Van Dam, Paun. Madagasc, 
V. ii. Crustacea, p. 25, pi. vi. figs. 40, 43, 44. 

Differs from C. hepatica only in the following characters 

(1) the serrations on the antero-lateral border of the carapace, as 
also the teeth on the antero-lateral border of the cIypeifoi*m expansions, 
are in the form of sharp up-curved spines : 

(2) the postero-lateral border of either elypeiform expansion has 
three spines where, in 0. liepatica^ there are only sutures on the under 
surface : 

(3) some of the tubercles on the outer surface of the palm have 
sharp spinous points. 

From a single small specimen, which is all that the Indian Museum 
at present possesses, it is impossible to express any opinion as to 
whether this species is, as Hoffmann appears to have regarded it, a 
variety of 0. hepatica, ov not, 

4. Galappa lopliosy (Herbst). 

Cancer loplios, Herbst, Krabben, I. ii. 201, pi. xiii. fig. 77. 

Galappa Zop/ios, Fabricius, Ent. Syst. Suppl., p. 346 : Boso, Hist. Nat. Crust, 
1.184; Latreille, Hist. Nat. Crust, et Ins. V. 394: Milne Edwards, Hist, Nat. 
Crust. II. 104; De Haan, Faun. Japon. Crust, p. 73, pi. xx. fig. 1 : Heller, * Novara’ 
Crust, p. 69 ; Miers, Ann. Mag. Nat. Hist. (5) V. 1880, p. 315, and * Cliallenger ’ 
Braebyura, p. 286; B. Nauck, Zeits. Wiss. Zool. XXXIV. 1880, p. 4Q, (gastric 
teeth) : de Man, Arebiv. fur Naturges. LIII. 1887, i. p. 339 : J. R, Henderson, Trans. 
Linn. Soc., Zool., (2) V. 1893, p. 395. 

? Galappa guerini^ Brito-Capello, Jorn. Sci. Nat. Lisb. III. 1870-71, pp. 128, 133 
pi. ii. fig, 2. 

The length of the carapace is not quite two-thirds the extreme 
breadth. 

Carapace smooth, except for a few lumps anteriorly and a few 
scattered granules posteriorly: its antero-lateral borders beaded and 
finely festooned : its posterior border beaded, and bounded on either 
side by a tooth. 

elypeiform expansions nearly as broad (transverse measurement) 
as long (oblique antero-posteiior measurement), and formed of about 6 
large laciniated teeth. 
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Outer part of tlie pterj^s^ostomian regions densely liairy. 

Front bifid, its least breadtli equal to the breadth of the orbit, 
beyond the level of which it does not project. 

Endostomial septum extending, posteriorly, from the level of the 
front to the level of the mouth, but deeply excised aiiterioily. 

Margin of the transverse wing-like expansion of the distal end 
of the arm. four-lobed, the two anterior lobes each with a spine : upper 
surface of wrist and outer surface of palm nearly smooth : crest of 
palm deeply 6- or 7- toothed. 

Andamans ; the whole of the east coast of India, fi’om the Ganges 
Delta to Pondicherry ; Ceylon, Persian Gulf. 

In the young the carapace is traversed longitudinally in its anterior 
three-fourths, by 7 or 8 lines ot sharpish tubercles, and is marked in 
its posterior third by a pair of large ocelli, one in each epihranchial 
region. 

Prom an examination of a very large series of these young I feel 
nearly sure that Capello’s C. giierini is to he referred to this species. 

5. Galappa pMlargius (L.) 

Cancer pJiilargms, Linn. Miis. Lud. XJlr. p. 432, and Syst. I^Tat. ed. xii. I. ii, 
1042 : Herbst, Krabben, I. ii. 203. 

Cancer inconspecUts, Herbst, Krabben, II. ii. 162, pi. xl. fig. 3. 

Galappa cristata^ Fabrioius, Ent. Syst. Suppl. p. 34G : Latreille, Hist. Kat. 
Cnist. et Ins. V. 393: Milne-Edwards, Hist. Nat. Crust. II. 105, pi. xx. figs. 1, 2: 
Sthnpson, Free. Ac. Nat. Sci. Philad., 1858, p. 62 : Ortmann, ZooL Jahrb., Syst. 
etc., VI., 1892, p. 665. 

Calappa inconspecta^ Bose, Hist. Nat. Crust. L 185. 

Calappa philargiiis, De Hfian, Faun. Japon. Crust, p 71, pi. xix. fig. 1 : E, 
Nauck, Zeits. Wiss. Zooh, XXXIT. 1880, p. 46 (gastric teeth) : de Man, Archiv. 
fur Naturges,, LIII. 1887, i. p. 388, and Journ Linn. Soc., Zool., Yol. XXII. 1888, p. 
196: J. E. Henderson, Trans. Linn. Soc,, Zool., (2) Y. 1893, p. 396. 

The extreme length of the carapace is two-thirds the extreme 
breadth. 

Differs from 0- lophos only in the following characters : — 

(1) there is a large tooth in the middle of the posterior border, 
and the tooth bounding that border on either side is more salient: 

(2) * the endostomial septum, instead of being deeply excised an- 
teriorly, has its anterior border strongly convex and projecting. 

Mergui, Andamans, Ceylon, Persian Gulf. 

In the yoking the teeth of the posterior and postero-lateral borders 
are rnoi’e prominent and less oblique ; and the carapace is ti^aversed fore 
and aft by 7 or 8 rows of sharp tubercles. 

J. Ji. 19 
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6. Calappa exanthematosa^ Alcock and Anderson. 

Galappa exantliematosa, Aicoak and Anderson, Journal Asiatic Soc. Bengal, Vol, 
LXIII. pt. 2, 1894, p. 1^7, and Illustrations of the Zoology of the E. I. M. S. ‘ Investi- 
gator,’ Crustacea, ph xv. figs., 1, lu. 

Extreme length of cax'apace a little more than two- thirds the 
extreme breadth. 

The carapace is greatly inflated, especially in the branchial regions : 
its surface in rather more than its anterior half is covered with large 
round, or oval, smooth mamillary tubercles having a red base and a 
shilling yellow apex, and exactly resembling smallpox pustules ; and is 
covered posteriorly with smaller round, or oval, slightly elevated patches, 
which exactly resemble smallpox papules. The antero-lateral bor- 
ders of the carapace are quite smooth in their anterior half, and have 4 
or 5 coarse serrations in their posterior half : the posterior border is 
beaded, and is bounded on either side by a tooth. 

The clypeiform expansions are little developed, their extreme trans- 
verse dimension being less than one-third their extreme dimension in an 
inwardly oblique antero-posterior direction : they consist of about seven 
serrated teeth. 

The pterygostomian regions have only a few scanty hairs. 

The front is bifid, the breadth of its tip is half again that of the 
orbit, beyond which it does not project. 

The fiageiium of the antenna is nearly twice tlie breadth of the 
orbit in length. 

The endostomial septum is narrow, not extending vertically to the 
level of the mouth, and quite plainly shows its origin out of a fold of 
the endostome : its anterior border is cut straight, and projects obliquely. 

The wing-like expansion at the end of the arm has its edge finely 
serrate and Edentate. The upper surface of, the wrist and the outer 
surface of the palm are more or less covered with pustules similar to 
those on tbe carapace. The palm has its crest sharply 6- or 7-dentate 
and its lower surface uniformly covered with beadlike granules. 

The sterna corresponding to the 2nd, 8rd and 4th pairs of legs 
are much infiated. 

Bay of Bengal, off the Madras coast, 91-112 fms. 

In the ijoung the tubercles on the carapace are sharper, and extend 
further backwards. 

7 ., Oalap;pa gallus, (Herhst) 

Cancer gallm^ Herbst, Krabben,TII, fij, 46, pi. Iviii, fi^. l, 

Calappa gallm, Milne ,Ww$xds, Hist. Nat. Crust, II. 105 : De Haau, Faixn, 
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Japon. Crust, p. 70: Dana, V. S. Expl. iJxp. Crust, pt. T. p. 393: A. Milne Ed^Yaras 
in Maillarcrs Tile Ecanion, Annexe F. p. 10, and JS^ouv. Archie, du Mus. X. 1874, 
p. 55 : Brito Capello, Jorn. Soi. Nat. Lisb. III. 1870-71, p- 133, pi. ii. fig. 4 : F. 
Miiller, Verb. Ces. Basel, Till. 1886, p. 473 : Miers, ‘ Challenger ’ Brachyura, p. 
286 : Ozorio, Jorn. Soi. Nat. Lisb., XI. 1885—87, p. 227 : de Man, Arob. far 
Naturges., LIU. 1887, i. p. 388, and Journ. Linn. Soc., Zool. XX IT. 1888, p. 197 : 
Ortmann, Zool. Jalirbach., Syst., &o., TI. 1892, p. 567 : J. B. Henderson, Trans, 
Linn. Soc., ZooL, (2) T. 1893, p. 395. 

The ext-i'eme length of the cai^apace is nearly five-sixths the 
extreme breadth. 

The carapace, the outer surface of the wing-like expansion of the 
arm, the upper surface of the wrist, and the outer surface of the palm, 
ai*e covered with coarse tubercles, which become squamiform on the 
posterior part of the carapace. 

The antero-lateral border of the carapace is crenulate, and the 
posterior border is finely beaded and quite unarmed. 

The clypeiform expansions are well developed, their extreme transverse 
dimension being about two-thirds their extreme antero-posterior dimen- 
sion: the free edge of each has about six strong teeth with beaded edges 

The pterygostomian regions have only a few scanty hairs. 

The front is emarginate, and projects well beyond the orbits, 
forming a laminar rostrum. 

The endostomial septum extends vertically from the level of the front 
to the level of the month : its anterior border is angularly convex. 

The wing-like expansion of the end of the arm is conspicuously 
four-lobed : the crest of the palm is 6- or 7-dentate. 

Mei'gui, Andamans, Ceylon, Persian Gulf, 

In the yoimg the tubercles of the carapace and chelipeds are 
sharper and crisper, and the antero-lateral borders of the carajpace are 
sharply serrate, 

8. Galaxy a pushilosa, n. sp. Plate YI. fig. 1. 

Carapace subcircular, the clypeiform expansions consisting of five 
short broad teeth, the last of which is in advance of the level of the 
posterior border: its surface is covered with large bullous tubercles 
arranged in seven parallel longitudinal rows : the antero-lateral borders 
are smooth in their anterior half, crenulated in their posterior half : the 
posterior border is bounded on either side by a faint prominence. 

The' pterygostomian regions have a few scanty hairs. 

The front is sharply bilobed, its tip is not quite so broad as the 
orbit, beyond the level of which it pi'ojects. 
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The endostomial septum does not extend vertically from tlie level 
of the front to the level of the mouth, except at its posterior limit. 

The crest at the distal end of the arm is foui’-lohed : the upper 
surface of the wrist and the outer surface of the palm have numerous 
bullous tubercles like those on the carapace : the crest of the palm is 
serrate. 

The abdomen is as in C. 

The sterna corresponding to the 2nd, 3rd and 4th legs ai^e inflated. 

Off Gan jam and Orissa Coasts, 25 fathoms, 

9. Cala]ppa wood-'masQ7z% n. sp. Plate VI. fig. 2. 

Yery closely allied to 0. de^'essa, Miers, ^ Clialienger’ Brachyiira, p. 287, pL 
xxhi. fig. 2. 

The extreme length of the carapace is a little greater than the ex- 
treme breadth. 

Carapace depressed ; its surface crisply tuberculate, except behyeen 
the eyes, the tubercles becoming squamiform posteriorly : the antero- 
lateral borders crisply crenulate, the posterior border entire and unai^med. 

The clypeiform expansions ai^e slightly developed, and plainly con- 
sist of about 7 convex carinate teeth fused together except at the tip. 

Pterygostomiau region with few scanty hairs. 

Eostrum sharply and deeply hilobed, each lobe being again sub- 
divided at tip ; projecting well beyond the level of the orbits, and 
rather broader than them. 

Flagellum of antenna nearly half the length of the carapace. 

Endostomial septum extending vertically from the level of tbe front 
to the level of the mouth ; its free edge greatly thickened, its anterior 
edge sharply excised. 

Crest at the distal end of the arm broadly and faintly four-partite : 
upper surface of wrist and outer surface of palm crisply tuberculate : 
crest of palm sharply serrate. 

Penultimate segment of the male abdomen the shortest of all 
except the first. 

0^ south coast of Ceylon, 34 fathoms. 

The above description applies to the young, no adults having been 
obtained. 

Mursia, Desmarest, Edw.' 

Mtirsia, Desmarest, Consid. Gen. Crust., p. 108, pi. 9, fig. 3. 

Mmsia, [Latreille, in Cuvier, R^gne Animal, ed. 2, p. 39] and Milne-Edwards 
in Cuvier, B^gne Animal, ed. 3, p', 64». 
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Marsia^ Milne-Eclwards, Hist. Nat. Crust. 11. 109. 

Mtirsia, He Haan, Faun. Japon. Crust, p. 68 and p. 125. 

Mursia, Miers, Challenger Brachyura, p, 290, {tihi sy non.), 

Thealia, Lucas, Ann. Soc. EntomoL France (1) Till. 1839, p. 577. 

Carapace oval, moderately convex, rounded in front, ratlier sud- 
denly contracted beliind, the evenly-arched antero-lateral margins end- 
ing in a large lateral epibranchial spine. 

Front with a small acuminate tip. 

Orbits rather large, oval, with at least one closed but distinct 
fissure in the upper margin, and with two wide gaps in the lower margin, 
in one of which the basal joint of the antenna is lodged. Eyes large, 
eyestalks short and thick. 

The antennnies fold obliquely. The basal joint of the aiitennse is 
not dilated. 

There is no distinct epistome, but, as in Galappa^ the endostorae is 
prolonged into a canal, which however is but incompletely divided 
longitudinally, the septum being little more than a ridge anteriorly, 
though well developed posteriorly. As in Galapjpa the first pair of 
maxiilipeds give off each a lamellar process to complete this efferent 
canal below. 

The external maxiilipeds do not meet across the mouth, but, as in 
Calappa, leave exposed between them the mandibles, and, in front, the 
plate like prolongations of the first maxiilipeds. 

The chelipeds are enlarged, much as in Galappa ; hut the meropod- 
ite, or “ arm,'’ instead of a transverse crest near the distal end of its 
outer surface, has merely a ridge with one or two spines : the palm 
is compressed and its upper border forms a dentate crest, but not such 
a high one as that of Calappa. As in Galappa the chelipeds are only 
asymmetrical as regards the fingers, which on one hand have on their 
outer aspect, near the base, a stout lobule.* The legs are large, the 
first two pairs being at least as long as the chelipeds. 

The abdomen in the male is as broad in the proximal half a.s it is 
in the female : in the adult male it consists of five segments, the 3rd 
4th and 5th being intimately fused, the sutures even being hardly 
distinguishable : in both sexes the tergum of the 1st somite is almost 
entirely concealed, and that of the 2nd somite strongly carinate trans- 
versely. 

Mzcrsia is practically Galappa without the wings to the carapace, 
and with large strong legs : the widely fissured orbital floor, the less 

In Mursia hawaiiensis, Mary J. Eathbim, Proc. United States National 
Museum, xvi. 1893, p, 252, the chefipeds are described as very unequal. 
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pronounced endostomial septum, and the slender basal-antennary joint 
are the other important points of dif erence. 

10. Mursia 'bicristimana, Alcock and Anderson. 

Mursia UcrisUmana, Aloock and Anderson, Jonrn. Asiatic Soo. Bengal, Tol. 
LXIII. 1894, pt. 2, p. 179; and III. Zool. ‘Investigator’ Crast. pi. xxiv. fig. 5 
{in the press). 

The length of the carapace is about seven-ninths of the breadth 
immediately in front of the lateral epibranchial spine ; and the length 
of the epibranchial spine is from one-third (in the young) to less than 
one-fourth (in the adult ) the length of the carapace. 

The surface of the carapace is closely granular, and in addition 
there are seven rows of tubercles.^ one in the middle line, and three on 
each side radiating over the branchial regions : the antero-lafceral 
margins are finely beaded and evenly and sharply festooned: the 
postero-lateral margins are -without the angular bend inwards seen in 
M. armata : the posterior margin is bounded on either side by a laminar 
denticle, not by a great projecting lobule as 171 M, 

The outer parts of the pterygostomian and subhepatic regions are 
covered with a dense felt of long hairs. 

The rostrum is trilobed, its breadth at the level of the lobes being 
about one half more than the greatest breadth of the orbit. 

The transverse ridge near the distal end of the arm is very hairy, 
and is armed distally with two spines, the outer and larger of which is 
more than half the length of the lateral epibranchial spine. This ridge 
is continued along the palm as a sharp longitiidmal crest (more prominent 
even than that of FlatTjmera) which is unevenly tiulobed, the pi'oximal 
lobe being spiniform, the middle lobe broad and obtuse, and the distal 
lobe narrow and obtuse. The upper surface of the wrist, and the outer 
surface of the palm and fingers, are closely and sharply granular : the 
upper edge, or crest, of the palm is 7- serrate. 

The ambulatory legs are large stout and compressed, those of the 
first three pairs being a little longer than the chelipeds. In these three 
pairs the meropodite is lamellar, its greatest breadth hemg considerably 
more than a third its length ; the carpus has its outer surface traversed 
longitudinally by three beaded carinaa, the middle one of which ends 
in a spine ; and the propodite is lamellar with the outer (anterior) edge 
subcarinate and the upper surface traversed longitudinally by two or 
three raised lines of fine beading. 

The second abdominal tergum in both sexes is raised into a stout 
Carina, the height of which is more than a third the transverse diameter 
of the tergum ; this cariii2|^ is three lobed, the lobes being separated only 
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"bj fissures^ In tlie female, as in the male^ the 3rd-5tli terga are fused, 
although the lines of fusion are quite distinct in the former sex. 

Colours in life salmon pink. 

Off Cejion, 142-400 fms., and 180-217 fms. 

In the form of the legs, in the ornamentation of the chelipeds, and 
in the shape of the carapace, this species bears a strong resemblance to 
Flatymera, Even in the articulation of the flagellum with the merus 
of the external maxillipeds the appearances are somewhat those of 
Platymera. 

On the other hand the form of the endostomial channels, and of 
the processes of the first maxillipeds which close those channels ven- 
tral Ij, as well as the practical symmetry of the cbelipeds, are all as 
in 3£ursia. 

But a comparison of this species with specimens of 3Itirsia armata 
and Flatymera gaudicJiaudii leads to the belief that all three are 
congeneric. 

The dimensions of an adult male are as follows : — 
breadth of carapace 67 millim., excluding the lateral epibranchial spines; 
length of carapace 47 millim. 

length of fii’st pair of ambulatory legs about 90 millim. 

Cryptosoma, Brulle. 

Cryptosoma, Brulle in Webb and Berthelot’s Hist. Hat. des iles Canaries, Crus- 
taces, p. 16. 

Cryptosoma, Milne-Edwards, Hist. Hat. Crust;, II. 110. 

Cryptosoma, Miers, Challenger ‘ Braohyura,* p. 292. 

Cycloes, De Haan, Faun. lapon. Crust., p. 68, and p. 12o, 

Carapace heart-shaped or subcircular. 

Eront rather narrow, and often emarginate. 

Orbits, as in 3Iursia, large, oval, with a distinct suture or a Assure 
in the roof, and with two gaps in the floor, in one of which the slender 
basal-antennary joint is lodged. Byes large, eyestalks short and 
thick. 

The antennules fold obliquely. 

The external maxillipeds meet sufficiently to conceal all the under- 
lying (i,e., really overlying) parts, and to -completely close the buccal 
frame as far as the front. Concealed by the external maxillipeds there 
is, however, an endostomial efferent branchial channel closed by lamellar 
processes from the 1st pair of maxillipeds. 

The antero-internal angle of the merus of the external maxillipeds 
is prolonged obliquely forwards to form a prominent lobule above the 
articulation of the palp. - ^ . 
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The chelipeds are as in Galappa and Mursia : the meropodite, or 
arm ” has the same transYerse ridge or crest near its distal end, ex- 
ternally ; the palm is strongly compressed, with its upper border raised 
into a sharp serrated crest ; and the chelipeds as a whole are sym- 
metrical, except that on one hand the fingers have each, at the base, on 
their outer' sni’face, a coarse tooth or lobule. 

The legs are compressed and are of moderate size : none of them 
approach the chelipeds in length. 

The abdomen in both sexes is much as in Galappa : in the male the 
3rd, 4th and 5th terga are intimately fused together, and with almost 
complete obliteration of sutures ; in the female all seven segments are 
perfectly distinct. In the majority of species the second abdominal 
tergum, in both sexes, is strongly carinate transversely, as in Miirsia. 

11, Cryptosoma gramilosum, (De Haan). 

Cycloes granulosa, Be Haan, Patin. Japon. Crust, p, 71, pi. six. fig. 3. 

Gryptosoma granulosum, Miers, * Challenger ’ Brachynra, p. 293 : Alcock and 
Anderson, J. A. S. B., Yol. LXIIL 1894, pt. 2, pp. 398 and 203. 

Carapace conspicuously longer than broad, its surface, like the 
exposed surfaces of the chelipeds, finely and very closely granular : in 
its anterior half there are also some small tubercles, most of which fall 
into seven nearly longitudinal rows, one row being in the middle line. 
The antero-lateral borders are very finely crenulate, and end at a tiny 
lateral-epibranchial denticle. The convergent postero-lateral borders, 
and the posterior border, are very finely and closely beaded. The outer 
parts of the pterygostomian and subhepatic regions are covered with a 
felt of fine short hairs. 

The front is bidentate and projects beyond the level of the orbits : 
the latter occupy all the rest of the anterior border. 

The autennary flagella are very short. 

The transverse ridge at the distal end of the arm is granular, and 
is armed with three spines gradually increasing in size from within out- 
wards : the upper surface of the wrist has several small tubercles : the 
outer surface of the hand has, at its base, an oblique crest, which et)ds 
acutely and is continued obliquely upwards as a line of small tubercles ; 
a second line of tubercles runs parallel with this, obliquely across the 
middle of the hand ; the crest of the hand is S-dentate. 

The last pair of legs has its four tei’minai joints distinctly lamellar. 

The Carina of the second abdominal tergum is in both sexes trilob- 
ed, the middle lobe being much smaller than the lateral lobes. 

Andamans, depth not recorded : Maldives, 20-30 fms. 
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Matuta, Fabr., Edw. 

2£atida, Fabricius, Ent. Syst., Suppl. p. 369, 

Matida^ Milne-Eclwards, Hist. Nat. Crust. II. 113. 

Matuta, Miers, Trans. Xjinn> Soc. Zool. (2) I- 1875-79 (1877) p. 243, and 
* Challenger ’ Brachyura, p. 294. 

Matuta, de Man, Notes Leyden Mus. III. 1881, p. 109. 

Carapace somewhat depressed, -usaallj subcircular, with the 
postero-Iaterai borders vsharpij convergent, and usually with a great 
horizontal spike at the lateral epibranchial ang’le, on either side. 

There are usually six more or less distinct tubex-cles, disposed quite 
symmetrically, in the middle of the carapace, and there is commonly 
an eminence, or even an acute tubercle, in the fx^ont half of the postero- 
lateral border. 

The front is about as wide as the orbit, and consists of thi'ee neaidy 
equal lobes, the middle one of which pimjects as a laminar rostrum with 
the end usually bifid or emai’ginate. 

The orbits are lai^ge and roughly I’ernform : in the middle of the 
upper boi’der are two short siitni’es, placed close together; at the 
external angle is a wide gap communicating with a deep groove in the 
pterygostomian region ; while at the internal angle is a fissure com- 
municating wdth the antennulary fossa. The eyestalks are stout but 
somewhat elongate. 

The antennules fold nearly ' longitudinally. The anteniise are 
almost rudimentary, and occupy a space between the basal-antennulary 
joint and the lower wall of the orbit. 

The exteimal maxillipeds completely cover the mouth and all the 
mouth-parts, up to the level of the front, the patulous efferent branchial 
orifice being visible only from above. In. i*epose the palp of the exter- 
nal maxillipeds lies completely concealed within a deep groove in the 
dorsal face of the long subacute meropodite. 

On removal of the external maxillipeds a deep undivided efferent 
canal is seen in tlie roof of the endostome, which groove is closed below 
by an elongate lamellar pi’ocess of the fii’st pair of maxillipeds. 

The chelipeds ai-e shaped on the Calappa plan, but ai'e quite 
singular in having, on the inner face, near the crest of the palm, two 
raised obliquely-striafced areas — one linear, the other bimadly oval — 
which in two species at any rate, and probably in all, are used as strid- 
ulating organs. The mei^opodite, or arm,” has the transvei'se distal 
crest low, and only well-pi’onounced at the outer angle, where tliere is 
a prominent lobule. The propodite or ‘‘hand” is compressed, but not 
so much so as in Galappa^ and has its upper border cristate, and its 
outer surface definitely sculptured. The fingex's, as well as the rest of 
the chelipeds, ai’e quite symmetrical. 
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Tlie four ambulatory legs have tlie form of swimming-paddles, 
the Iw^o terminal joints being broadened and compressed — in tbe first 
and last pairs of legs enormously so. 

Tbe abdomen in tbe adult male consists of 6 segments, owing to 
tbe intimate fusion of tbe 3rd, 4tb and 5tli terga : in tbe female and 
young male all 7 terga are distinctly separate. In both sexes tbe first 
tergum is almost entmely concealed beneath tbe carapace. 

In tbe adult male tbe third tergum is very strongly carinate trans- 
versely, and the second moderately so. In tbe female and young male 
both tbe second and third terga are strongly carinate, and if there is any 
inequality it is the second that is most prominent. 

Owing partly to their great similarity, and partly to tbe insufficient descriptions 
of earlier authors, . the discrimination of the species of Matuta has always been 
a matter of difficulty.* 

The first species described and figured is the Cancer hmaris of Rnmph (Am- 
boinsche Rariteitkamer p. 11, pi, vii., fig. S. 1705), a species characterized by the 
possession of an entire (ie., not bifid) rostrum and of a very sharply defined tuber- 
cle nenr the middle of either posterior border. 

This species must, I believe, be (1) the species called 31, tan by Leach, 
Miers, and subsequent authors, (2) tbe 3f. jpicta of Hess and Miers, (3) the M. dis- 
tingiienda of Hofixnann, and (4) the 31. dbtusifrons of Miers. I think also that the M. 
granulosa of Miers and de Man is only a slightly abnormal form of Rumph^s species. 

Rumph’s name having unfortunately been accepted for a quite different post- 
Linnaean species, cannot now be used ; and Rnmph’s species must therefore bear the 
earliest applicable post-Linnaean name — namely If. hanksUy Leach. 

If. hanhsH according to Leach can be recognized by a very strong tubercle 
behind the lateral spine. 

The second known species of Matuta is the Cancer americamis of Seba 
(Thesaurus III. 52, pi. xx., figs. 10, 11. 1758), of which it is impossible to say more 
than that it roughly represents the form of the genus Mntuta. 

Herbst (Krabben, etc., 1790-1799) described and figured two species of Matuta, 
One (Krabben, I. ii. 140, pi. vi. fig. 44), he called C. lunaris, and this he says is 
Rnmph’s species, quoting Rumph’s Latin and vernacular names : the other (I. ii. 
143) he called 0. rictor of Rabricius. Subsequently, however (III. ii. 43) lie re- 
named C. victor 0. lunaHs, figured it on pi. xlviii. fig. 6, and stated that his 0. victor 
and G. lunaris are the same species. 

Herhst’s two figures— -pi. vi. fig. 44 and pi. xlviii. fig. 6 — are so different, 
however, that doubts must still remain as to whether they both really do refer to 
the same species, and it does not seem to me that Hilgendorf s observations, to be 
presently referred to, clear these doubts up. I believe myself that Herbst’s plate 
vi. fig. 44 might still be regarded, as Herbst at first seems to have regarded it, as 
representing Rumph’s Cancer lunaris. 

Pabricius who (Entomol. Syst., Suppl. p. 369, 1798) instituted the genus Matuta, 
included in it two species— 3f. victor and M. planipes. We know% from Hilgendorfs 
paper to be presently considered, to what species of modern authors these refer. 

* Unfortunately I have not been able to see Latreille's article on the genus 
Slatuta in the Enc^ch^gedie Mithodiqm, Vol, X. 
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Leaoh (Zool. Miscellany III. pp. 12-14, 1817), gave brief diagnoses of fonr 
species of Matuia. One of ibese— if. UnJesii—l believe to apply to Rumpli’s 

Cancer hinaru. 

A second— K, lesimrii—is, referred by Miers, and I think with justice, to the 
M. victor of Fabrioins. 

A third— if. ]pero)iit— is also, and I think rightly, referred by Miers to If. victor, 

■'Fabr..';,. ' ■ ■ ■ 

The fourth — if. Innaris — is regarded by Miers, whose paper will be considered 
in the sequel, as applicable to M. picta of Hess, a species characterized by having 
a simple rostimm and a tubercle in the postero-lateral border. Now Leach’s figure 
shows a distinctly bilobed rostrum, and has no tubercle on the postero-lateral border, 
so that I do not see how the name M. picta can apply to it. Leach’s IL hinaris seems 
to me rather to agree with the species described by Henderson as ilf. miersii. 

To sum up, it seems to mo that three species were known to Leach, namely 
If. lanliHii, Leach, (Eumph’s species), M. victor Fabr. and perhaps the species now 
known as M. miersii, Headers. 

The great naturalist Milne-Edwards only admitted two species of Ifatatu, 
namely M. Imiaris and Jf. victor, and it is only because I have been able to examine 
over 400 specimens from all parts of the Indian coasts, that I venture to disagree 
from him. 

I can reconcile his description of ilf. Innaris with the If. Innaris of Leach and 
with Guerin’s figure of Jf. peronii (not Leach’s) ; but on the strength of Hilgendorf’s 
statements I do not see how it can be reconciled with Herbst’s Gajicer lunar is, 
Milne-Edwards italicizes the fact that the carpus of the penultimate pair of legs is 
hicarinate : now the only species known to me that agrees with his description in 
other respects, and has also the carpus of the penultimate legs full and indistinctly 
bicarinate, is Henderson’s Jf. miersii. 

The if. victor of Milne-Edwards seems to he Pabricius’ species, although I do 
not think that the whole of the synonomy can be accepted. 

Miers’ classical attempt (Trans. Linn. Soo. Zool. (2) I. 1875-79 [1877] p. 243) 
to simplify the confusion existing in this group, although forming a careful critical 
and extremely valuable paper, yet fails for the reason that the character selected 
by Miers for the primary subdivision of the genus — namely the sculpture of the 
hands and fingers— varies not only according to sox (as Miers indeed fully recog- 
nized), but also according to age. 

In Miers’ system the adult males of M. victor, Fabr. and of Jf. Innaris Hbst. 
Hilgendorf, belong to one section of the genus, and the young males to the other 
section. 

One has, of course, to be very careful in deciding that any given small speci- 
men of Matuta corresponds with the young of any given large specimen ; but when 
one finds, for example, that a small male individual, taken on the same spot with a 
large male and female, exactly resembles the adults in all important characters, and 
differs from the adult male, and agrees with the adult female, just in those very 
characters where the adult female diners from the adult male ; when, therefore, 
such a young one can he confused with no other known species ,* and when moreover 
these agreements and differences are found to have a general correspondence 
throughout the whole genus ; then one can with some confidence assign that young 
individual to its place. 

One of the most constant differences, throughout the genus, between the adult 
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male on the one hand, and the female and young male on the other hand, ig found 
in the second and third abdominal terga : in all adult males the third abdominal 
tergum is very strongly earinated transversely, and the second is carinated also, 
but not nearly so strongly : in all adult females both the second and the third terga 
are either equally strongly carinate, or, if one is more prominent than the other, it 
is the second. 

The other diifferences between the sexes are those (emphasized by Miers) that 
occur in the sculpture of the hand and fingers ; and these differences also apply 
between the adult male and the young male, which Miers does not appear to have 
taken into consideration. 

The nine species separated by Miers can, in my opinion,' be reduced to three, 
namely, ilf. lanlcsU Leach (Humph's species), M, victor, Fabr., and If. lunaris Hbat. 
Hilgendorf. 

The next paper to be referred to is that Hilgendorf (Monatsber. Ak. Berl. 
1878 [1879] p. 810), which is a most authoritative contribution, since the writer had 
been able to examine Fabricius ’ types of IJT. victor and M, plani^pes, and apparently 
also Herbst’s specimens. Dr. Hilgendorf states definitely (1) that M, victor Fabr. 
is the species carefully described and figured as If. victrix by Miers [loc. cit.); (2) 
that the species figured by Herbst. on pi. sulviii. figrQ is the unequivocally recogniz- 
able M, ruhro-Uneata of Miers (loc. cit.) ; and (3) that the ilf, planipes of Fabricius 
is M. lunaris of Herbst, It is most unfortunate that Dr. Hilgendorf does not tell us 
whether loth of HerbsFs figures refer to the same species, or not. We now knoV, 
without any ambiguity, what Herbst’s pi. xlviii. fig. 6 is ; but we are still in doubt 
as to the meaning of pi, vi. fig. 44. 

The last reference necessary is to de Man’s paper (Notes Leyden Mus. IIT. 1881 , 
p. 109), on the species of Matuta in the Leyden Museum, a paper that embodies the 
results of an examination of no less than 270 specimens. With most of Dr, de Man’s 
synonomy I entirely agree, although I am unable to follow him in the acceptance of 
M, granulosa, M. maculata and M. picta as distinct species. 

Dr. de Man rightly recognizes the value of the sculpture of the hand and 
fingers in the descrimination of the species ; but, equally with Mr. Miers, he takes 
no due notice of the fact tiiat this character varies with age, at any rate in the male 
sex. He considers that the development of the tubercles on the surface and lateral 
margins of the carapace furnishes a character of only secondary importance, in 
which opinion I cannot quite agree with him if he includes the tubercle on the 
postero -lateral border. 

It remains only to refer to the opinions of those who, like M. A. Milne-Edwards 
and Dr. Ortmann, regard all the forms of Matuta as varieties of a single species. 
This view wonld seem to imply that the characters by which the species are usually 
recognized are variable, — either indefinitely so, or in response to some local 
peculiarities of the environment. Of this I can find no evidence. 

Certain of the characters that I have used in separating the species in the 
Indian Museum Collection are, as far as an examination of over 400 specimens goes, 
perfectly well defined, whether in the young or in the adult, and whether from the 
same locality or not. 

The characters of the first importance in. the separation of the 
species are those emphasized hj Milne Edwards, namely (1) the form 
of the carpus of the penultimate pair of legs — whether full and 
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** bicarinate,” or compressed and tmicarinate, and (2) fclie extent o£ tbe 
raised postero-lateral border — whether stopping short of the great 
lateral spine, or prolonged into the border of tliat spine. With regard 
to the first of these characters, it may be remarked that the distinction 
drawn is between a distinctly compressed carpus, and a distinctly in- 
flated carpus. With regard to the second, the distinction drawn is 
between a sharply- raised border that (in any position of the carapace 
and in any light) can be plainly seen to form a considerable part of the 
hinder border of the great lateral spine, and a border that stops at the 
base of the spine or ev'en further behind. The sculpture of the lower 
part of the outer surface of the hand is also very definite in all the 
species, and — if age and sex be taken into due consideration — the 
sculpture of the median ridge of the hand and of the dactylus. The 
presence or absence of a tubercle on the postero-lateral border is also 
of importance. 

Key to the species of Matuta. 

[I, Carapace pentagonal, lateral epibranchial spine 

rudimentary ... ... ... M. inermis.^'\ 

II. Carapace more subcircular than pentagonal, 
lateral epibranchial spine greatly developed 
{Indian species) : — 

1. Front just equal to the orbit in width, 
rostrum simple or faintly emarginate : 
a sharply defined acute tubercle near 

the middle of the posterolateral border M. hank&iL 

2. Front distinctly wider than the orbit, 
rostrum distinctly bilobed : postero- 
lateral border with or without an 
obscurely defined eminence near its 
middle : — 

i. Postero-lateral border elevated 
throughout, forming a con- 
siderable part of the hinder 
border of the great lateral 
spine, and without any trace 
of a ^tubercle or eminence: 
lower surface of hand very 
rough in the adults of both 
sexes ... ... ilif, miei’sii. 

M. inermis, Miers, Zoology H. M. S. 'Alert,’ p, 256, pi. xxyi, fig. 0. Known 
only from the Melanesian part of the Indo- Pacific area. 


IHliiip 

silSiliii 
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ii. Postero-lateral border ele- 

vated posteriorly, gradually 
subsiding at or behind the 
great lateral spine, and with 
an obscurely defined emi- 
nence: lower surface of hand 
quite smooth in the adult 
male, a little rough in the 
female and young : — 

a, A distinct spine at tlie 
angle of the hand 
where it comes in 
contact with the ex- 
ternal angle of the 
arm : carapace cov- 
ered with minute red 
dots If, victor, 

h. Only a tubercle at the 
angle of the hand 
where it touches the 
external angle of 
the arm : carapace 
covered with spots, 
rings, and vermi- 
cular lines.. Jf. hinaris, 

[M. planipes,) 

12. Matuta hanlcsi% Leach. 

lunaris, Kumph, Araboinsohe Hariteitkamer, I. p. 11, pi. vii. fig. S. (1705). 

Cancer lunaris, Herbsfc, Krabben I. ii. 140, pi. vi. fig. 4 (nec III. i. 43, 
pi. xlviii. fig. 6). 

f? Matuta victor, Bose, Hist. Nat. Crust. I. 225, pi. iv. fig, 3, (nec Fabr.) 

Matuta lanhsii, Leach, Zool. Miscell III. p. 14. (1817). 

Matuta victor, Desmarest, Cousid. Crust, p. 101, pi. vii. fig. 2 (nec Fabr.) 

Matuta victor yar. quinta et sexta, De Haau, Fauu. Japoii, Crust, p. 128. 

Matuta banksii, Miers, Trans. Linn. Soc. Zool. (2) 1, 1875-79 (1876) p. 245, 
pi. xl. figs. 1, 2, and Ann. Mag. Nat. Hist. (5) V. 1880, p. 316, and * Challenger ’ 
Brachyura, p. 295: de Man, Notes Leyden Mas. III. 1881, p. 115, and Ar chi v. 
fur Naturgesch. LIIL 1887, i. p. 389, and in Weber’s Zool. Ergeb. Niederl. Ost.-Ind. 
II. 1892, p. 361 : A. 0. Walker, Joum. Linn. Soo. Zool. XX. 1890, p. Ill : Zehntner. 
Eev- Saisse de Zool. II. 1894, p. 183, pL viii, fig, 15. 

Matuta 'picta, Hess, Arch, fiir Naturges. XXXI. i. 1865, pp. 158, 172, pi. vi. 
fig. 13 : Miers, Trans. Linn. Soo. Zool. (2) I. 1875-79, (1876) p. 246, pi. xl. figs, 
5-7, and * Challenger ’ Brachyura, p. 295 : E. Nauok, Zeits. Wiss. Zool, XXXIY. 
1880, p. 46 (gastric teeth) : de Man, Notes Leyden Mus. III. 1881, p. 118, and* 
Zool. Jahrbuoherj II, 1887> p; 70$,:; Haswell, Cat, Austr. Crust, p, 135, 
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Matuia distinguenda, Hoffmann in Pollen and Yam Dam's Fauna Madagaso., 
Crnsfc. p. 27, pL vi. figs. 49-52, pL vii. figs. 63-57 (1874) : Lenz and Eichters, Abh. 
Senk. Ges. XIL 1881, p. 425. 

Matiita ohtusifrons, Miers, Trans. Linn. Soc. Zool. (2) I. 1875—79 (1876), p. 247, 
pi. xl. figs. 8 and 9, and Ann. Mag, Nat. Hist. (5) V. 1880, p. 316. 

? Matiita granulosa^ Miers, Trans. Linn. Soo. Zool. (2) I. 1875-79 (1876) p. 246, 
pi. ^xxix. figs. 8, 9, and * Cballenger ’ Bracliyura, p. 295 : de Man, Notes Leyden 
Mas. in. 1881, p. 114 : Haswell, Oat. Austral. Ox’ust. p. 134, 

Matuta victor^ varr. 5 and 6, and ? 4, Ortmann, Zool. Jabrbuclier, Sjst., &c., YI., 
1891-92, pp. 572, 573. 

Carapace coarsely granular in the epibrancliial, post-gastric and 
cardiac regions. All six tubercles are almost always very distinct, both 
in the young and adult. 

The antero-lateral borders are crenulate, the last three crenulations 
forming three large blunt teeth. The posterior and postero-lateral bor- 
ders form a continuous granular slightly-elevated ridge, which stops at 
a sharply-defined tubercle, or tooth, situated considerably in rear of the 
lateral epibrancliial spine. The length of this lateral spine (measored 
along its front border) is always less than one-fourth the breadth of 
the carapace. 

Front just equal in width to the orbit : rostrum either entire, or 
faintly emarginate. 

Hand with the upper border, or crest, trilobed, and the lower 
border dentate as far as the base of the immobile fingei\ Below the 
crest are two obliquely-lon gi tudinal rows of tubercles, the lower some- 
what broken and irregular. Below these, the hand is traversed longii 
tudinally, as far as the finger-cleft, by a rovy of 5 teeth, of which the 
2ad (counting from the proximal end) is enlarged and acute , and the 
4th is also somewhat enlarged and acute, but less so in the adult male 
than in the female and young male. The surface of the hand, below 
the ridge, is roughened, and is traversed — from the angle where the 
hand touches the arm, to the immobile finger— by a row of molariform 
tubercles, w'hich is continued to the tip of the immobile finger as a ridge 
and furrow ; the first of these tubercles, at the angle where the hand 
touches the arm, is enlarged and acute. The daotylus in the female and 
young male is convex and smooth : in the adult male it is longitudinally 
traversed by a sharp ridge, which becomes milled at the distal end. 

The carpus of the penultimate pair of legs is full and even infiated, 
and shows more or less distinct traces of a second dorsal longitudinal 
Carina. 

Colour in spirit bright yellow, with “a fine close discontinuous 
reticulum of red markings, which give to the whole, when view'ed from 
a distance, a rich chestnut-brown appearance. The legs are also of the 
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jsame briglii yellow colour, with copious chestnut-brown markings. 
Under surface light yellow. 

In the Indian Seas only at the Andamans and Nicobars. 

The branchial cavity in this species is often occupied by a Bopyrid. 

I have examined 63 specimens in the Indian Museum collection, 
comprising 19 adult males, 28 females, and 16 young males. 

13. * Matuta victor, Fabr., Hilgendorf.f 

Cancer victor, Fabricius, Fnt. Syst. II. 449 {fide Hilgendorf). 1793. 

Matuta victor, Fabricius, Bnt. Syst. Sappl., p. 369 {fide Hilgendorf). 

Matuta victor, Milne Edwards in Cuvier, Regne Animal, Crnsfc. pi. vii. and Hist. 
Hat. Crust. II. 115. 

Matuta victor, var. prima et secunda, De Haan, Faun. Japon. Crust, p. 127. 

Matuta victor, Hilgendorf in ^Ton der Decken’s Reisen in Ost.-A£r. III. i. Crust, 
p. 93, pi. in. fig. 2 : Hoffmann in Pollen and Van Dam’s Fann. Madagasc., Crust., 
p. 27, pi. vi. figs. 4.5-4S : HlLGF.NDORF, MB. AK. Bee-l. 1878, 810. 

Matuta victriw, Miera, Trans. Linn. Soc. Zool. (2^ I. 1876-79 (1876) p, 243, 
pi. xxxix. figs. 1-3, and Ann. Mag. Nat. Hist. (5) Y. 1880, p. 315, and Zool. H. M. S. 
* Alert ’ pp. 185, 256, ^nd * Challenger ’ Braohyura, p. 295 : de Man, Notes 
Leyden Mus. HI. 1881, p. 110, and Archiv fiir Naturges. LIIL 1887, i. p. 389 : 
Easwell, Cat. Austral. Crust, p. 133 : J. R. Henderson, Madras Journ. Lit. Soi. 
1886-87, p. 65, and Trans. Linn. Soc. Zool. (2) \Y. 1893, p. 396 : Ortmann, Zool, 
Jahrbucher, Syst. etc. VI. 1891-92, varr. 1 and 2 pp. 571-572. 

Matuta victriz var. crebrepunctata, Miers, Trans. Linn. Soc. Zool. (2) I. 1876-79 
(1876), p. 244, pi. xxxix. fig. 4, and ‘ Challenger ’ Braohyura, p. 295 : de Man 
in Weber’s Zool. Ergeb. Niederl. Oat.-Ind. II. p. 351. 

Matuta peronii, Leach (nec G-uerin), Zool. Miscell. III. p. 13, pi. 127, figs. 1, 2. 

Matuta lesueurii, Leach, Zool. Miscell. HI. p. 14. 

Matuta maculatn, Miers, Trans. Linn. Soc. Zool. (2) I. 1875-79 (1876) p. 246, 
pi. xL figs. 3, 4, and * Challenger ’ Braohyura, p. 295: de Man, Notes Leyden 
Mus. III. 1881, p. 116. 

Carapace finely granular in the epibranchial, post-gastric and 
cardiac regions. The two anterior tubercles are obsolescent; the 
other four are visible, but are not conspicuous in the adult. 

The antero-lateral borders are crenulate, two — sometimes three — of 
the crenula^tions being somewhat enlarged, bnt never forming stout teetb. 
The posterior and postero-lateral borders form a continuous finely-beaded 
sliglitly-elevated ridge, which ends on a faintly- marked elevation, 
situated considerably in rear of the lateral spine. The length of the 

^ The specific name victor is here regarded as a noun substantive in apposition to 
Matuta, just as in the name Felis leo, the masculine noun leo is in apposition to the 
feminine uonn felis. It seems unnecessary to change the old established name 
M, victor for a name based on the personal claims of the goddess Matuta, 

t No references are given, except such, as appear to be unequivocally applicable 
to M, mtor as re-defined hy' Mieic?: tod confirmed by Hilgendorf. 
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lateral spine is always very mucli more than one-fourtli — often more 
than one- third — the breadth of the carapace. 

The front is wider than the orbit : the rostrum is sharply bilobed. 

Hand wdth the crest trilobed — the pi*oximal lobe broad, the others 
acute, and with the lower border dentate (female and young male) or 
bluntly crenulate (adult male) as far as the base of the immobile finger. 
Below the crest, on the upper aspect of the hand, are two obliquely- 
longitudinai rows of tubercles, the lower of which is somewhat broken 
and irregnlar. Below these the hand is traversed longitudinally by a 
ridge, which varies according to age and sex : in the adult male it is 
strongly salient and is continued nearly to the tip of the immobile 
finger, and has at its proximal end a tubercle followed by a spine : in 
the female and younger male it becomes nearly obsolete at the base of 
the immobile finger, and is broken np into five lobes, of which the 
second ( counting from the px^oximal end) and the fourth are spines — the 
second being very large. The surface of the hand below this ridge is 
smooth in the adult male, except for a strongish spine at the angle 
where the hand touches the arm; but in the female and younger male 
it is traversed just above the lower border by a raised but broken ridge, 
which is most distinct on the immobile finger. The dacfcylus varies 
also accoi’ding to sex and age: in the adult male its external surface 
is traversed from base to tip by a strongly-milled ridge : in the adult 
female and youngest males there is little trace of ridge, and none of 
milling : and the ridge and milling gradually appear in the male with 
growth, often showing on one hand before the other. 

The carpus of the penultimate pair of legs is compressed, and is 
surmounted dorsally by a single carina. 

Colours of carapace, in spirit, dull yellowish-brown to dull olive- 
green, with a multitude of speckles. 

Indian coasts — Penang, Tavoy, Arakan, Andamans, Granges Delta, 
Mahanaddi Delta, Madras, Ceylon, Malabar coast, Karachi, 

I have examined 41 adult males, 120 females, and 49 young males 
in the Indian Museum collection. 

This grows to a larger size than any other species of Matuta, 

14. Matuta lunaris (Herbst) Hilgendorf.^ 

f Cancer lunaris, Herbsfc, Krabben I, ii. 140, pi. vi. fig. 44, (1790). 

Matuta planipes, Fabricius, Ent. Syst. Suppl. p. 369 {fide Hilgeudorf), 1798. 

Matuta Ztmam, Herbst (tiec Kumpb) Krabben, III. i. 43, pi. xlviii, fig. 6 {fide' 
Hilgendorf), 1799. 

i No references are given except such, as appear to be unequivocally applicable 
to the If. lunaris of Hilgendorf. 

J. II. 21 
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Matuta appencUculataj Boso, Hist. Nat. Crnst. I. 325. 

Matuta victor^ var. tertia efc quarta, DeHaan, Faun. Japon. Crust, pp. 127 
and 128. , 

3Iatuta lunaris, Miers, Trans. Linn. Soc. Zool. (2) I. 1875-79 (1876) p. 247, 
pi. xl. figs. 10-11 ( ? and young <f), and ‘ Challenger ’ Brachyura, p. 295 : EiLGENnoaF 
BIB. Ak. Berl. 1878, p. 810: de Man, Notes Leyden Blnseum, HI. 1881, 
p. 112 : Henderson, Madras Journ. Lit. Soi. 1886-87, p. 66, fig. 6, and Trans. Linn, 
Boo. Zool. (2) Y. 1893, p. 396. 

Makita ruhroUneata, Miers, Trans. Linn. Soo. Zool. (2) 1. 1875-79 (1876), p. 244, 
pi. xxxk. 'figs. 5, 6. 

Matuta lineiferay Miers, op.' cit.^ p. 245, pi. xxxix. fig. 7 : Haswell Cat. 
Austral. Crust, p. 134. 

Matuta circuUferaf Miers, Ann. Blag. Nat. Hist. (6) Y, 1880, p. 315, pi. xiv. 
fig. 5, and Challenger Brachyura, p. 295. 

Matuta laevidactyla, Miers, Ann. Blag. Nat. Hist, (5) Y. 1880, p. 316 (footnote), 
and ‘ Challenger’ Brachyura, p. 296 ( $ and young d"). 

Matuta victor^ var. 3, Ortmann, Zool. Jahrbucher, Syst. &g. Yl. 1891-92, 
p.'572. . 

Ericept in colour tHs species resembles Matuta victor very closely, 
dificering only in tbe following characters : — 

(1) the carapace is almost smooth, and the tubercles in the adult, 
but not in the young, are all indistinct : 

(2) instead of a spine at the angle where the hand comes in con- 
tact with tbe distal lobule o£ the arm, there is only a tubercle, or a pair 
of tubercles: 

(3) tbe fourth lobe of the median longitudinal ridge on the outer 
surface of tbe hand is not enlarged or acute : so that, in both sexes, 
and at all ages, there is only one large spine on the outer surface of the 
hand. Apart from this, exactly the same sexual and growth-difer- 
ences occur in the hand as in M. victor : 

(4) the colour of the carapace, in spirit, is bright yellow with ver- 
micular red lines, which usually form spots or incomplete rings on the 
anterior half of the carapace and narrow longitudinal loops posteriorly. 

I have heard this species stridulate. 

Indian coasts— Mergui, Andamans, Burma, Sunderbunds and Gan- 
getic Delta, Mabanaddi Delta, Madras, Bombay, Karachi. 

In the Indian Museum collection are 5 adult males, 55 females 
(many ovigerous), and fifteen young males. 

The question of uniting this species with M. mc^or, as a variety, 
has to be carefully considered. After examining 210 specimens of 
M. victor and 75 of M. lunaris I find that the differences between them 
hold good irrespective of age or sex, and I would therefore regard the 
two species as perfectly distinct. I acquiesce in the name M. lunaris ‘ 
only on the supposition that Hilgendorfs remarks apply to hoth of 
Herbst’s figures. If they do not apply to Herbst’s pi. vi. fig, 44, 
then the Fabrician name M planijpes would have the priority. 
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15. Maiuta miersii^ Henderson. 

? Matuta peronit, Guerin Meneville, Icon. E^gne Anima], pi. i. fig. 1 (?tec Leadi). 

?? Matuta hmariSf Leacu, Zool. Miscell. tll. p. 13, pi. 127, figs. S— 5, 

? fewm, Milne-Edw Hist. Nat. Crust, 11. 114 (nee Eumplij nee 

Eerbst). ' 

Ifatuta miersuj Henderson, Madras Journ. Lit, Sci. 1886-87, p. 66, figs. l-4, and- 
Trans. Linn. Soo. Zool. (2) V. 1893, p. 396. 

Carapace grannlai* upon the eminences that support the tubercles, 
and towards the lateral epibranchial spines. All six tubercles of the 
carapace almost always distinct, both in the young and adult. 

The antero-iateral borders are crennlate, the last three crenula- 
tions forming three large blunt teeth. The posterior and postero-lateral 
borders form a continuous, beaded, strongly-elevated ridge, which imns 
about half way along the edge of the lateral epibranchial spine and has 
in its course no trace of a tubercle or eminence. The length of the 
lateral spine is always, even in the young, less — often much less — than 
one-fourth the bi’eadth of the carapace. 

The front is wider than the orbit : the rostrum is distinctly hilobed. 

Hand with the upper-border trilobed, — the lobes being almost 
always equal and acute, and with the lower border dentate, in both 
sexes and at all ages, as far as the base of the immobile finger. Below 
the crest, on the upper aspect of the hand, are»two obliquely longitud- 
inal, regular, unbroken rows of close-set teeth. Below these the band 
is traversed longitudinally, as far as the finger-cleft, by a row of 5 teeth, 
the second of which (counting frona the proximal end) is enlarged and 
acute. The surface of the hand below this ridge, as well as the surface 
of the immobile finger, is roughened, and is traversed longitudinally, 
at least as far as the middle of the finger, by a row of molariform 
tubercles, which row is sometimes incompletely double; but none of 
the tubercles are acute. 

The characteristic sculpture of the hand is the same in the young 
and adnlt, in both sexes. 

The carpns of the penultimate pair of legs is full, not compressed, 
and shows more or less distinct traces of a second dorsal carina. 

Colour of carapace in spirit; olive yellow^ with red dots which are 
arranged in broadish vermicular lines and ringk 

This is the smallest of all the species of Matuta ; the largest male 
in the collection of the Indian Museum has a carapace-breadth of only 
29 millim., and the largest ovigerous female a carapace-breadth of only 
20 miliim., although there is a single female — non -ovigerous — as large 
as the largest male. 

It can be at once distinguished from If. San — wdiicli it most 
nearly resembles — by the complete absence of a tubercle on the postero- 
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lateral border ; and by this border being elegantly beaded, raised in 
very strong relief, and continued far along the edge of the latei^al spine. 

In the Indian Seas this species has only been found on the Madras 
,^>coast.' ■ 

Although I have frequently dredged it, I have never done so in less 
than nine fathoms. I have on more than one occasion heard it make a 
musical noise audible at several yards distatice. 

As Henderson has remarked, Saccidina is often found parasitic 
on the male. 

In the Museum collection are 14 adult males, 40 females, and 15 
young males. 

Family LEUCOSIID^. 

Milne-Bdwards, Hist. Nat, Crnsfc. IL 118. 

Leucofiidea, De Haan, Paun. Japon. Crust, p. 139. 

Iie^tcos^^c?^e, I>ana, IF. S. Expl, Bxp. Crust pt. I. p. a90. 

Leucosiad^e^ Bell, Trans. Lirm. Soo. Tol. XXX. 1855, p. 377. 

Miers, * Challenger ’ Brachynra, p. 297. 

Carapace circular or oval or polygonal. Eyes and orbits very small : 
front naiTOw but many times wider than the orbit. The anteimnlcs 
fold more or less obliquely. The antenna? are small, sometimes obsolete. 
The external maxiliipeds completely close the buccal cavern, except 
that very commonly there is a crevice in front : their palp or Bagellum 
springs from a groove in their dorsad surface near the inner edge, 
and is completely concealed when the maxillipeds are in repose: the 
exognath is broad, sometimeis remarkably broad. 

The aiferent branchial channels occupy the sides of the endostome 
on either side of the deep median endostomiai groove which, as in the 
GalajypidaBi serves as an ederent branchial channel. The afferent 
channels are covered in by the exognaths of the external Tnaxillipecls ; 
the efferent channel is covered iu immediately, as in the Oa/appufe, by 
a pair of lamellar processes from the first maxillipeds. 

I'he chelipeds are symmetrical and have no remarkable peculiarity 
of form. 

The abdominal terga.are very rarely distinctly separate : commonly 
in both sexes the Srd-6th are intimately fused with obliteration of 
sutures, sometimes however the 6th also is independent, and in a few 
forms the sutures are not obliterated. 

The vasa deferentia emerge through the 5th thoracic sternum on 
either side, near the bases of the 5th legs. 

The Leacosiidm are such a natural group, and the various forms of 
which io is composed , show so many iiitergoutations, that any attempt 
% o s^jut it up into ‘‘ sub-families must be received with caution. 
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Among tlie genera known to me bj autopsy, however, two exti’emes 
of form are plainly recognizable, and I px^opose to nse these two ex- 
tremes as the bases of two natural alliances or sub-families. 

The first alliance is typified by Leucosia smd PMlym, the second by 
Ilia B,ml IpMcuhis. 

In Lsucosia and PMlyra the merns of the external maxillipeds is 
as long as the iscliiam measured along the inner border ; the fingers are 
stont and compressed, taper gradually from a broad base, and are 
nsnally shorter than the hand ; the hand is stont, compressed, and if 
anything a little bimder at its distal end than at its base ; and when 
the specimen is laid face downwards on the table, with the chelipeds 
resting on the table in a semi-flexed position, the fingers open and close 
in a horizontal plane. 

In Ilia and IpMculus^ on the other hand, the merns of the external 
maxillipeds is only half the length of theischinm measured along the 
inner border ; the fingers are slender and of almost the same diameter 
from the base to near the hook-like tip, and are very much longer than 
the hand j the hand is either snbglobnlar, or tapering-cylindrical with 
a swollen base ; and when the specimen is placed in the position above 
described, the fingers open and close in either a vertical or oblique plane, 
and in fyhiculus the dactylus can, without any breakage or unnatural 
dislocation of paints, be moved through an arc of about 120'^. 

Speaking only of the genera known to me by autopsy, the following, 
though they differ a good deal from Letmsia in the characters under 
consideration, do not differ nearly so much as they do from Ilia : — Fseu~ 
clopMlyra, Myra, Parilia, Bandallia, FbaUa, Ntmia, Merocryphis, 07iycho^ 
morplia, Tlos and Oreophorus also, although their fingers move in a 
nearly vei*tical plane, yet in other respects show no close affinities with 
the Ilia type, hut rather, through Nursia, with the Leucosia type ; and 
Act 9 Com.orplia goes Oreophorus, 

On the other hand, tlie following Indian genera belong to the Ilia 
alliance ; — Myrodes, Iphiculus, Nursilia, Arcaina, Ixa also, although its 
fingers are much shorter than the hand, cl eaidy in other respects 
belongs to this alliance. 

I would define these two subfamilies as follows : — 

1. Subfamily Lemodinw. Merus of external maxillipeds more, 
often much more, than half the length of the ischium measured along 
the inner border : fingex’S stont, gradually narxwing from base to tip, 
seldom much longer, commonly shorter, and often veiy much sliorter 

than the hand, either opening in a horizontal plane or if in a vertical 

plane then the immobile finger is markedly more massive than the 
dactylus, the tip of the dactylus hardly ever movable through an arc 
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of over 60*^ : hands stout, generally longer than broad, and compressed, 
hardly ever broader at the base than at the distal end — when short 
broad and swollen (as often occurs in the Oreophoroid alliance) then the 
immobile finger is markedly more massive than the dactyl ns. 

2. Snbfamilj Merns of external maxillipeds half or less 

than half the length of the ischium measured along the inner border : 
fingers slender, almost of the same diameter from base to near tip, 
either very much longer than the hand, or if shorter than the hand 
then of filiform slenderness ; either opening and closing in a vertical 
plane, or if in a nearly horizontal plane then the tip of the dactylus is 
movable through an arc of about 120° : hands either shorfe swollen and 
subglobular, or tapering-cylindrical with a swollen base, always much 
broader at the base than at the point of origin of the fingers. 

The following is a list of the genera of Leucosoid Grabs, so far as 
known to me, arranged in accordance with the classification here 
proposed. Indian genera are printed in Roman type, and all genera 
known to me by autopsy are marked with an asterisk : — 

family Leucosiidse. 

Sub-family I. Leucosiinse. 

Alliance I. Obeophoroida. 

* Actoeomorpha. 

? Carcinasipis^ Stimpson, Proc. Acad. Nat. Sci. Philad. 1858, p. 161. 

Cryptocnemus, Stimpson, Proc. Acad. Nat. Sci. Philad. 1858, p. 161. 

* Heteronucia, 

* Merocryptus, A. Milne-Edwards, Journ. Mus. Godefi. I. iv. p. 84 
(260). 1873. [Transition towards N’wmh], 

* Oreophorus. 

Spelmophorus^ A. Miliie-Edwards, Ann. Soc. Ent. Franc. (4) V. 
1865, p. 148. 

* Tlos. 

UJilias, Stimpson, Ann. Lyc. Nat. Hist., New York, X. 1874, p. 117. 

Alliance II. Nursioida. , 

* Ehalia. 

LitJiadia^ Bell, Trans. Linn. Soc. XXI. 1855, p. 305. 

^ Nursia. 

PUyMa, Bell, Trans. Linn. Soc. XXL 1855, p. 303. 

[Bellidilia, Kinahan, Journ. Roy. Dub. Soc. I. 1858, p. 128 : re- 
garded by Miers, ‘ Challenger ’ Braohyura, as synonomous with (Phlyxia 
and) FbaUa,1 
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' Fucia. , , . ■ 

,=^.'Parilia. .■ 

^ , Baiidallia. 

Alliance IV. Myroida. 

leucosilvaj Bell, Trans. Linn. Soc. XXI, 1855, p. 295. 

* Myra ( = 3^yrops^V, Stimpson). 

Ferse^hona^ Leacli, Zool. MiscelL III. 22 (1817) Milne- 

Edwards, Tide Bell, Trans. Linn. Soc. XXI. 1855, p. 292. 

Alliance V. Leucosioila. 

^ Lencosia. 

^ Onycliomorpiia (perhaps tlie only known representative of a 
distinct alliance ) . 

* Philyra, 

^ Pseudophilyra, 

Suh»family II. lliinse. 

Alliance I. Mybodoida. 

GalUdactylus, Stimpson, Bnll. Mns. Comp. Zool. II. 1870-71, p. 157. 
Mjrodes. 

Alliance II. Iphicijloida. 

* Iphiculns. 

Pariphicnlus, ^e?^. 

Alliance IIL HaRSiLioiLA. 

^ Heterolithadia. 

^ Xnrsilia. 

Alliance IV. Ilioijda. 

^ Arcania ( = Iphis, Leach). 

* Ilia, Leacli, Zool. Miscell. III. 19 : Milne-Ed wards, Hist. ITai 
Crust. II. 123. 

niacantha, Stimpson, Bull. Mus. Comp. Zool. II. 1870-71, p. 165 s 
Miers ‘ Challenger ’ Bracbyura, p, 301. 

; ;v; ^ 'Ixa."^ 
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^ef;pomorp/ia, Miers, Jonrn. Liini. Soc. ZooI., Vol. XIII. 1878, p. 184, 

Carapace Caucroid^ convex, granular. Front broad, not projecting 
mucli. Orbits quite complete. Antennary jl>agella absent f basal joint 
present and fused loith Hie orbit to form its inner loalL Tbe antennules 
fold obliquely. 

Tbe external maxillipeds close tbe buccal cavern completely i tbeir 
exopodite is narrow, with tbe outer edge almost straight : tbe triangular 
merus is about two- thirds the length of the ischium measured along the 
inner border. 

Cbelipeds massive, not, or hardly, longer than the carapace : band 
short and broad, and about tbe same length as the stout compressed 
fingers. 

True legs short and stout : the meropodites, in dexion, are some- 
what bidden beneath the carapace. 

The abdomen in both sexes has all seven terga distinctly separate^ 
and in the male is narrow-ovate. 

In general appearance Actmomor^iha, as Miers states, much resembles the Can- 
croid Actiea granulata: it is, however, a true Leucosid, and closely related to 
Orcophorus, as Miers has stated. 

Key to the Indian species of AGtsaomoT-p\m, 

1. Eegions of carapace sepai’ated by deep clean 

cut:chaiinels ... ... ... A. morum. 

2. Regions of carapace separated by shallow 

shelving grooves ... ... A. lapilhilus. 

16. ActeBoviorplia morum, n. sp. Plate VIII. fig. 3. 

Carapace broader than long, somewhat oval, strongly convex, closely 
covered — like the whole body — with large smooth crowded vesiculous 
granules. The regions of the carapace as a whole are completely isola- 
ted from a broad marginal ring by a broad sculptured circumferential 
groove, a veiy narrow bridge alone connecting the front with the gastric 
region: and the regions are again most elegantly isolated from each 
other (1) by two obliquely-longitudiual cbanu els that cut off the acutely- 
triangular gastro-cardiac region from the somewhat reniform branchial 
regions, and .(2) by a transverse channel that cuts off the semi-oval 
intestinal region— the channels being all in communication with the mar- 
ginal channel. The isolated marginal ring consists of the front, which 
is thickened, broad, and slightly prominent ; of the posterior margin, 
which is thickened, slightly curved, and slightly prominent; and of 
four sharp-cut lateral lobes on either side. 



1896.] A. Alcock — Garcinologioal Fauna of India. 173 

Tbe ej^es and orbits ai'e visible in a dorsal view. 

Tlie clielipeds and legs are closely crowded witb. large grannies, 
wbicli on tlie under surface are smooth and vesiculous, and on the 
upper surface are spiniform. The chelipeds in the female are about as 
long as the carapace : the hands are about as long as the fingers : the 
fingers are traversed by close rows of tiny granules neai'ly to the tip. 
The legs are stout and shoit-, with very slender hairy dactyli : inflexion 
they are somewhat hidden by the carapace. 

Orange colour in spirit. 

Two females from a bottom of sand and shells, off the Granjam 
Coast, 28 to 30 fathoms. They do not seem to be quite adult, and the 
carapace is 10 millim, long and 12 millim, hroad. 

17. ActaeomorpTia lapilluUiSy n. sp. 

Carapace broader than long, strongly convex, crowdedly pustulous : 
its regions are all well-deflned by shallow grooves, and the branchial 
and intestinal regions are also separated from the margin by shallow 
gx'ooves. The front is somewhat prominent, and is obscurely bilobed ; 
the hepatic regions though dox’sally sunken are angularly convex in the 
antero-lateral margin, the lateral margins are coarsely and bluntly 
three-lobed, and the posterior mai'giii is thickened and somewhat 
prominent. The eyes are hardly visible in a dorsal view. The under 
surface of the body is closely granular. 

The chelipeds are everywhere nodular and pustulous, and the legs 
are more or less granular on the under surface, and are covered on the 
dorsal surface with crowded spiniform granules. The chelipeds in 
the female are about as long as the carapace, and the hands are about 
as long as broad and not much longer than the fingers. The legs 
are ^tout and short, and are somewhat hidden by the carapace in 
flexion,— that surface of the carapace being somewhat grooved by the 
pressui*e of the mei^opodites. 

Colours in spirit: yellowish white, mottled with orange. 

Two males and a female from off Ceylon, 34 fms., and a female 
from off Ceylon 32 fms., the bottom in both cases consisting of broken 
coral and shells. 

The lax'gest specimen — a female not quite adult — h<as a cai’apace 
9 millim. long and 11 millim. broad. 

OreophoTus, Riippell. 

Oreoi^hor-uSf Biippell, %jschreibung, etc., Kurzschwanzigen Krabben des rothen 
Meeres, p. 18 (1830). 

07'eo^horuSy Hilne-Edwards, Hist. Nat. Crust. II. 130, 
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OreophoniS) Bell, Trans. Linn. Soo. Tol. XXI. 1855, p, 306, and Oat. Lenoos. 
Brit. Mas. p. 18. 

Carapace broadly semi-elliptical or subpentagonal, so that its 
postero-lateral margins overhang and completely conceal the legs in 
flexion (much as in Galappa) ; strongly convex, nodose, and often sym- 
metrically eroded or honey-combed. The front forms a distinct, slightly 
upturned, triangular projection, with the orbits almost on its nnder 
: surface. 

Eyes small; orbits quite complete, the inner canthus being com- 
pletely closed by the tight-fitting basal antennal joint. ITo antennary 
flagella. An teannles folding obliquely. 

The external maxillipeds. close the buccal cavern completely : their 
exopodite is narrow, with the outer edge almost straight : the triangu- 
lar merus is nearly two- thirds the length of the ischium, measured 
along the inner border. 

Chelipeds massive, not very much longer than the carapace : hand 
short and broad : fingers about twice as long as the hand, their inner 
surface hollowed like a spoon : the immobile finger enormously 
massive. 

True legs small, and hidden, when flexed, by the lateral expansions 
of the carapace. 

The abdomen of the male consists of three pieces, and is acutely 
triangular; that of the female consists of four pieces. 

In India tliese little crabs are found oulj on bottoms of dead coral shingle, to 
the eroded fragments of which the crabs themselves have a most extraordinary 
likeness, the likeness being increased by an. encrusting growth of Forammiferay 
PoZj/ 0 oa, etc., to which the crabs like the shingle, are subject. 

18. Oreophonis reticulatus, Adsi,ms & White. 

Oreophorus retimlatus^ Adams and White, ^ Samarang ’ Crustacea, p. 54, pi. vi. 
fig. 1 (1850) : Bell, Trans. Linn. Soc. Yol. XXI. 1855, p. 307, and Oat. Leucos. Brit. 
Mas. p. 19 : A. Milne-Edwards, Ann. Soo. Enfc. Franc. (4) Y. 1865, p. 151 : Miers, 
Zool, H. M. S. * Alert,’ pp. 185, 254 : A. 0. Walker, Journ. Linn. Soo., ZooL, XX. 
1890, p. 111. 

Carapace with three caverns, diminishing in size from before back- 
wards, excavated jusb inside the front and lateral margins on either 
side. The caverns have undermined edges, and the first communicates 
with the second by a tunnel, while the second may sometimes (young) 
have an open communication with the third, and sometimes (adults) 
only the remains of a communication. 

The intestinal region and the true posterior margin are insolated 
from the rest of the carapace by an undermined channel, which sends 
forwards short branch on either side of the cardiac region. The 
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braiicliial regions are remarkably tumid, and tlieir surface, like tliat of 
tlie non-exeamted parts of the carapace, is reticulate-punctate ; the 
floors of the caserns are either smooth or granular ; the floor of the 
channel has bead-like granules scattered over it. 

The whole under surface of the body is rough and granular. 

The chelipeds are not quite If times the length of the carapace, 
and are nodular and granular : the hand is rather broader than long, 
and not much more than half the length of the fingers along the outer 
sui’face of both fingers is a row of pits. The legs are slender, and are 
covered up to the tips of the dactyli with crisp, clavate, spiniform, or 
arborescent granules. 

An adult (ovige rolls) female has the carapace nearly 11 millim. 
long, and 14 millim. broad. 

In the Indian Museum are 12 females and a young male from off 
Ceylon, 34 fms., off the Malabar coast, 28 fms., and from the Persian 
G-ulf. 

The abdomen of the young male is sunk below the level of the 
sternum. 


18a. OreopJionis reticulafus^ Y2ir. alcicor ms, noY. 

Differs from the common form in the following particulars : — • 

(1) The caverns are much larger, the two Just behind the front 
being separated by a very narrow bridge. 

(2) On either branchial region are three coarse spines —one on 
the summit and two on the lateral border : the spine on the summit is 
vei4ical and has a bifid tip. 

(3) The eyes are not at all visible in a dorsal Tiew. 

A single adult female from off the Granjam Coast, 28 fms. 

Carapace 14 millim. long, 19 millim. broad. 


Ties, Adams and White. 

Tlos, Adams and White, ‘ Samarang ’ Crustacea, p. 57. 

TZos, A. Milne-Edwards, Nouv. Archiv. du Mus. X. 1874, p. 51, 

Tlos differs from Oreopliorus chiefly in having the anterior and 
lateral parts of the carapace flat and the margin of the carapace turned 
up, so that although the cardiac and parts of the branchial regions are 
convex, the carapace as a whole is cupped. This is in marked contrast 
with the inflated form of Oreophorus, and constitutes the only difference 
between the two forms. 
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19. Tlos petrseus., A. Milne-Edwards. 

Tlos petrwus, A. Milne-Edwards, Nony. ArcMy. dn Mns. X. 1874, p. 51, pi. iii. 
fig. 1. 

Carapace broadly pentagonal ; witli tlie fi’Oiit someT^'llat produced, 
blnnfcly tiiangiilar, and slightly emargin ate. The margins of the cara- 
pace are thickened, roughened, and somewhat upturned. Each wing 
of the carapace shows a diyision into three broad lobes, but the divisions 
are only sutures, not gaps. Except for a ridge running from the front 
to the cardiac region, and except for a granular node just external to 
the cardiac region on either side and for a little thickening between 
each node and the postero-lateral angle, the surface of the carjipace is 
smooth and concave. The under surface of the body is granular. The 
orbits are almost ‘ventral in position, and the eyes are not visible in a 
dorsal view. 

The cbelipeds in the female are not quite as long as the 
carapace: the arm is trigonal with enlarged granules along all its 
borders, the wrist and hand are rough, and the dactylus is fluted. The 
hand is as broad as long, and is continued without any sort of constric- 
tion into the great shovel-shaped immobile finger, whicb is about as 
long as the band and vastly more massive than the dactylus. The legs 
are compi’essed, and have their dorsal and ventral surfaces granular : 
in flexion they are hidden beneath the wings of the carapace. 

In the abdomen of the male the terga althongh a good deal 
fused are all separately recognizable, and there is a denticle in the 
middle line on the 4th and 6th. 

An adult (ovigerous) female has the carapace 7 millim. long, and 
10 millim. broad. - 

Andamans, Ofl Ceylon 34 fms., Pedro Shoal 20 fms. Eight speci- 
mens. 

20. Tlos patella^ n. sp. Plate YIII, fig. 4. 

Carapace transversely oval, and closely covered with granules 
which under the lens are fungiform : the carapace is traversed by a 
longitudinal ridge, and the branchial regions ai^e convex in tlieir poste- 
rior part ; but the wings of the carapace are cupped dorsally, much as 
in T.petmus, and are divided by closed sutures into three broad lobes. 

The front hardly breaks beyond the general outline of the carapace, 
and has its edge thickened. The eyes can just be seen in a dorsal view. 

The intestinal region is convex backwards, and the bilobed (true) 
posterior margin still more so. 

The under surface of the body is granular, much like the upper 
surface. 
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Tke clielipeds in the female are about one-fourtb longer tlian the 
carapace, and are closely coTered with small fiat smooth grannies : the 
arm is trigonal, with larger granules along the edges: the hand is 
somewhat inflated, a little longer than broad, and not much more than 
half the length of the fingers : the fingers are curved and are hollowed 
on the inner face : the immobile finger is distinctly constricted off from 
the hand, and is not vastly more massive than the mobile finger. 

The legs are as in IT. peinem 

The largest adult (ovigerous) female has the carapace 9 miliim, 
long and 11 millim. broad. 

Log. Andamans. Seven females. 

Heteronuda^ n. gen. 

Carapace strongly convex, broader than long, its surface both gran- 
ular and tubercular (or coarsely spinous) : the regions distinct. 

Front bidentate, sunk behind the edge of the mouth-parts and of 
the puffed out pterygostomian regions. 

Orbits complete but shallow, not concealing the rather large eyes 
inflexion. The basal antennal joint is fused with the orbit and with 
the front, and the extremely minute antennary flagellum is entirely 
inside the orbital walk The antennules fold obliquely. 

The epistome is exceptionally broad. 

The external maxillipeds completely close the buccal cavern ; the 
exopodite is narrow, with the outer edge straight ; the merus is about 
two-thirds the length of the ischium measured along the inner border. 

The chelipeds are massive and are about half again as long as the 
carapace: the hand is short, broad and swollen: fingers a good deal 
longer than the hand, stout, closely meeting thronghout their extent, 
curved and concave on their inner face, opening vertically: the immobile 
finger is a good deal more massive than the dactylus. 

Legs stout, the meropodites slightly hidden in flexion. 

This species has, at first sight, a general resemblance to Nucia speciosa, but is 
at once distinguished by the form of the orbits, antennse and chelipeds. 

21. Seteronucia vesiculosa^ Plate VIII. fig. 1. 

The whole surface of the body and of the appendages (except the 
fingers and daotyli) is covered with crowded vesiculous granules 
without any space between them. 

Carapace a good deal broader than long, strongly convex : on either 
lateral margin are eight coarse spines or acute tubercles, the first of 
which is at the antero-external angle of the buccal cavern, the last of 
which is at the junction with the posterior border : in addition the 
J. II. 23 
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whole doi’sum of the carapace is occupied by a ‘‘ pyramid’’ (as on the 
billiard table) of 8 or 9 similar coarse spines or acute tubercles— the 
apex of the pyramid being on the intestinal region— and there is, 
further, a coarse denticle on either hepatic region : the surface of all 
these is densely vesicTiioTis. 

The frpnt is broadly bidentate, and the whole of the front edge 
of the buccal cavern and of the tips of the external naaxillipeds can be 
seen beyond it in a dorsal view. There is a tubercle near the base of the 
distal piece of the exognath. 

The chelipeds are stout, and are rather more than half again as 
long as the carapace : the hand is subglob ular: the fingers are some- 
what longer than the hand, are elegantly grooved, meet in all their 
extent, open nearly vertically, and are hollowed and curved inwards ; 
the dactylns is less massive than the immobile finger : at the base of 
the dactylus, on the upper surface of the hand is a small tubercle. 

The abdomen of the female consists of 4 pieces— the 3rd to 5th 
terga being fused. 

Colours in spirit light orange yellow. 

An ovigerous female has the carapace 5 millim. long and 6 millim. 
broad. 

Log. Ofi Ceylon, 34 f ms. 

Nursia, Leach. 

Nursia, Leach, Zool. Miscell. III. p. 18. 

J^ui'sia, Milne-Edwards, Hist. Hat. Crust. II. 137. 

mirsia, Bell, Trans. Linn. Soc. Tol. XXI. 1855, p. 307, and Cat. Leucos. Brit. 
Mus. p. 19. 

Carapace with a broad, usually depressed, symmetrically- wrinkled 
surface, and with expanded, foliaceous, sinuous, scallopped, or jagged 
lateral and posterior margins,— the lateral margins somewhat con- 
cealing the true legs in fiexion. Front projecting beyond the epistome 
and usually well beyond the eyes. 

Orbits with two sutures in the roof, and a gap at the inner can- 
thns, and with the upper-outer wall so emarginate as to leave the 
fully-retracted eye exposed to dorsal view. 

Antennules folding obliquely. Antennss, minute, situated in the 
inner canthns of the orbit. 

Buccal cavern about as long as it is broad at base, and somewhat 
narrowed anteriorly ; tbe exognath not dilated, its outer edge a little 
curved: the triangular merus is a little over half the length of the 
ischium, measured along the inner edge. 

The chelipeds relatiyely to the legs are very massive : in the male 
they vary from times to over twice the length of the carapace : 
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arms sharply trigonal; bands a good deal compressed; fingers 'stout 
and compressed, about half or two-thirds the length of the hand. 

The abdomen of the male consists, usually, of 3 pieces, that of the 
female; of '4. , . 

Key to the Indian species of 

I, An oblique ridge crossing either hepatic region, 
in addition to the longitudinal, transverse, and 
epibranchial ridges: upper surface of hand 
convex, but without a conspicuous median 
.ridge^-:— ' ■ ' 

1. The posterior margin of the carapace 
has the form of two blunt semicircular 
lobes : the lateral margins are sinuous, 
or only bluntly jagged : chelipeds in 
the adult male less than twice the 
length of the carapace : — 

i. Lateral margins jagged : front 
with a coarse thickened granu- 
lar edge, and not projecting 
much beyond the eyes : carapace 
much broader than long ... ... N, pUcata, 

a. Lateral margins sinuous : front 
in the form of a large ovate 
snout, projecting far beyond the 
eyes : carapace nearly as long 
as broad : — • 

a- Outer surface of wrist and 
hand bluntly and incou- 
spicuously carinate : rid- 
ges of carapace coarse 
and granular: snout semi- 
circularly rounded ... N-hlanfordL 
h. Outer surface of wrist 
‘ and hand sharply and 

conspicuously cristate: 
ridges of carapace clean- 
cut : snout ovate-pointed N. nasiitu, 

2. The posterior margin of the carapace 
has the form of two sharp laminar 
teeth : the lateral margins are sharply 
jagged: front sharply ^-denticulate : 
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clielipeds, in tlie adult male, more 

than twice the length of the carapace N. hardtvichii. 

11. No trace of an oblique ridge on the hepatic 
regions or of a transverse xddge behind the 
branchial regions, the longitudinal and epi- 
branchial ridges alone present : posterior 
margin not manifestly bilobed : upper surface 
of hand traversed from base to finger-cleft by 
a distinct ridge : — 

1. Carapace convex: front broadly bi- 

dentate N. persica. 

2. Carapace almost laminar : front broadly 

pointed JV*. ahbreviata. 

III. No ridges at all on the carapace : margins not 

manifestly sinuous N. rubifera. 

22. Nursia plicata^ (Herbst) nec auctorum. 

Cancer plicatus, Herbst, Krabben HI. iv. 2, pi. lix. fig. 2. 

Carapace about three-quarters as long as broad, wUh the posterior 
'margin in the form of two semi-circular dor sally -concave lobes. The folia- 
ceous lateral margins are scallopped, each into four blunt teeth : in front 
of the first of these (which is rounded off), on either side, is a thickened 
marginal nodule ; and the last, on either side, are united by a coarse 
gran alar ridge running across the carapace parallel with the posterior 
margin, which it cuts off from the rest of the carapace. This ridge 
culminates, in the middle line, in a coarse granular tubercle. 

The middle of the carapace forms a coarsely-granular eminence 
surmounted by 3 tubercles in a triangle. From it six blunt coarsely- 
granular ridges radiate, as follows : — one forwards, in the middle line, 
to the front ; one backwards, in the middle line, to the transverse ridge ; 
one obliquely forwards, across the hepatic region on either side, to the 
nodule on the hepatic margin ; and one obliquely backwards to the 
penultimate lateral tooth on either side. The spaces between the ridges 
are markedly concave, and are usually smooth. 

The front hardly projects beyond the eyes, and has a coarse thick- 
ened granular edge ; it is usually obscurely bilobed^ and never 
quadridentate. 

The surfaces of the external maxillipeds, of the pterygostomian 
regions, of the thoracic sterna, and of the proximal part of the male 
abdomen are distinctly granular. 

The chelipeds in the adult male are If times, in the adult female about 

times the length of the carapace : the arm has only its outer border 
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carinate, — tlie cariiia being coarse and granular ; tlie base of its ^pper 
surface, tlie inner border, and the base of the under surface and the 
under border are also granular to the naked eye : the outer edges of the 
wrist and hand are coarsely and inconspicuously carinate : the fingers 
are stout, are rather strongly bent inwards, and have the opposed edges 
almost edentulous : the dactylus is more than three-guarters the leyigth of 
the outer border of the handy in both sexes. 

The true legs are not much longer than the arm, and are com- 
pi'essed : in all the merus and propodite are sharply carinate dorsally 
and ventrally, the carpus has two sharp dorsal crests, and the dactylus 
is closely pubescent. 

The abdomen of the male consists of two linear basal pieces and a 
small triangular apical piece, and between the two a long triangular 
plate with a median suh-terminal tooth. 

Length of carapace of the largest male, 15 millim., breadth 20 mil- 
lim. : length of carapace of largest female 16 millim., breadth 22 millim. 

Old spirit specimens are uniform fiesh-colour : but fresh spirit 
specimens are a bright brick red, with the wings of the carapace, and 
a medium longitudinal band including the front, yellowish white. 

In the Indian Museum are 8 adult males, 6 adult and egg-laden 
females, and one young, from the Orissa Coast, Tinnevelly coast, Palk 
Straits, Bombay, Karachi, and the Persian Oulf. [Besides these there 
are 4 adult females and a male from Hongkong]. 

23. Nursia hardwiclciiy Leach. 

Mursia hardwickiiy Leach, ZooL Miscell. III., p. 20: Besmarest, Consid, 
Crust, p. 168 : Milne-Edwards, Hist. Hat. Crust. II. 137. 

Nursia pUcata, Bell, Trans. Linn. Soo. Yol. XXI. 1855. p, 307, pi. xxxiv. fig. 4, 
and Cat. Leueos. Brit. Mus., p. 19 (nec Herbsfc) : Stimpson, Proo. Ac. Hat. Sci. Philad. 
1858. p. 161 {?) : Miers, Trans. Linn. Soc.. ZooL, (2) I, p 240, pi. xxxviii. fig. 28 : 
Haswell, Oat. Austral. Crust, p. 127(?): de Man, Notes Leyden Mus. III. 1881, 
p. 129 : A. 0. Walker, Journ. Linn. Soo., ZooL, Yol. XX. p. Ill (?) : J. E. Henderson, 
Trans. Linn. Soo., ZooL, (2) Y. 1893, p. 404. 

The general form is that of H, plicata Herbst, but much finer and 
cleaner cut ; and with the anterior part of the carapace narrower and 
the front projecting. 

The posterior margin of the carapace has the form of two sharp-cut 
laminar teeth ; and the three last teeth on either lateral margin are thin 
and sharp. 

The crests on the carapace ai'e thin and sharp, and very finely 
granular ; and the elevation from which they radiate is defined by three 
sharp denticles : ^ the transverse ridge that unites the two last marginal 
teeth across the carapace culminates, in the middle line, in a denticle. 
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Tlie front distinctly projects beyond tlie eyes ; its margin is thin 
and sharp and is cut into four teeth: tbe antero-lateral margins do not 
run Tip to the level of tbe tip of the front, involving tbe orbits, as they 
do in N. pUcata. 

The granulation on tbe ventral surfaces, unlike that oi N, plicata^ 
is bard ly visible to tbe naked eye. 

The chelipeds in the adult male are 2| times^ in not^guit e-half grown 
males times^ and in adult f emales If times the length of the carapace : 
to tbe naked eye they ai'e perfectly smooth : the outer edges of tbe arm, 
wrist and band are sharply carinate : the dacfylus in the male is little 
more than half the length of the outer edge of the hand. 

Uniform fiesb-colonr in spirit. 

Length of carapace in the adult male 14 to 15 millim., breadth 
about 19 millim. ; iu tbe adult female length 12 to 13 millim., breadth 
about 16 millim. 

In the Indian Museum collection are 18 adult males, 8 adult 
females, and 2 young males taken at various places along tbe Coro- 
mandel coast, from Gaujam to Pondicherry. 

24. Nursia Uanfordiy n, sp. Plate VIL %. 5. 

Carapace, except that it is nearly as long as broad, of tbe same 
general appearance as in If. pUcatay Herbst, with tbe same two semi- 
circular lobes on tbe posterior margin, and tbe same number of blunt 
teeth on tbe lateral margin, — tbe teeth, however, being blunter, and 
tbe first two on either side nearly confluent. 

Tbe ridges that radiate from tiie centre of tbe carapace, though of 
the same coarse and coarsely-granular form as in N. plicatay difler some- 
what in arrangement : tbe median longitudinal ridge, the ridges that 
run obliquely outwards to tbe hepatic margin on either side, and tbe 
transverse ridge that unites the last lateral teeth across tbe carapace, 
are tbe same ; but tbe epibrancbial ridges that run to tbe penultimate 
lateral tooth on either side are so little oblique in tbe greater part of 
their extent as to form an almost transverse crest across tbe carapace, 
parallel with tbe first-mentioned transverse ridge and with tbe post- 
erior margin. Tbe triangle of denticles on tbe mid-gastric region, and 
tbe denticle on tbe second transverse crest are as distinct and sharp, 
especially in tbe male, as they are in N, hardwichii. 

The f ront has tbe form of a semi-circular foliaceous snout, project- 
ing far beyond tbe eyes, and somewhat recurved upwards. 

Both tbe exopodite and tbe endopodite of tbe external maxillipeds 
are traversed longitudinally by a raised line of enlai'ged granules. 

. Tbe. chelipeds in tbe male are about If times, in tbe female about 
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1| times, tlie length, of the carapace, and their surface is eyerywliere 
finely granular, except on the fingers, which are of the same form and 
proportions as in JSf. pUcata: the arm is trigonal, with all the edges 
sharp, and the outer edges of the wrist and hand are coarsely, but dis- 
tinctly, carinate. ’ 

The legs have the mer as, carpus and propodite faintly carinate 
dorsally. 

The abdomen of the male consists of 3 pieces, the large middle 
piece having a subterminal denticle. 

Colours in spirit, uniform light brownish. 

The ovigerous female has the carapace 8 millim. long and 8*5 
millim. broad : the male is slightly smaller. 

Persian Grulf, 52 fathoms, dredged by Mr. W. T. Blanford, P. E». S., 
to whom the Indian Museum collections owe so many valuable 
additions. Also from the Mekran coast. Six specimens are in the 
Indian Museum. 

25. Nursia nasuta, n. sp. Plate VII. fig. 6. 

Pesembles N. hlanfordl in almost all its characters, especially in 

having the carapace nearly as long as broad, and the front in the form 
of a large curved foliaceous snout ; but differs in the following parti- 
culars : — 

(1) the front is sharper and even longer, and in shape is pointed- 
ovate: 

(2) the ridges of the carapace are little granular, and the oblique 
ridges that cross the hepatic regions are obsolescent : 

(3) the outer edge of the wrist and of the hand are raised each 
into a thin sharp high crest : 

(4) the size is even more minute, the largest specimens ( ovigerous 
females) having the carapace from 5 to 6 millim. long and from 5*25 
to 6*25 millim. broad. 

Loo. Off the Malabar coast, 28 fathoms. Two adult males and 
6 adult females. 

26. Nursia persica, n. sp. Plate YII. fig. 7* 

Carapace about nine-tenths as long as broad, its lateral margins 
expanded and cristifomi, but not scallopped, only sinuous (much as in 
N. abhreviata)^ forming three shallow lobules on either side : posterior 
margin laminar, perfectly straight, with a spot of dark red (in spirit;) 
pigment in the middle line. 

The carapace, which is rather strongly convex, is traversed longi- 
tudinally, in the middle line, by a broad sharp-edged iddge that ends 
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at a taberele in the intestinal region, and is again crossed transversely 
by a similar ridge, which is strongly convex forwards: these are the 
only ridges on the carapace. 

The front has the form of two broad sharp-cut teeth which are 
prominent beyond the eyes. 

The outer margins both of the endopodite and of the exopodite 
of the external maxillipeds are granular and somewhat raised. 

The exposed surfaces of the thoracic sterna, and of the carapace 
round the bases of the chelipeds, are covered with large granules ( in 
the female — male unknown). 

The chelipeds in the female are very little longer than the cara- 
pace: the arm is sharply trigonal, with the edges coarsely granular: 
the wrist and hand have the upper surface rough : the edges of the 
hand are sharp, and the upper surface of the hand is traversed, from 
its base to the finger-cleft, by a sharp finely-beaded ridge, as in 
N. ahhreviata : the fingers (in the female) are about two-thirds as long 
as the hand, and are finely denticulate. 

The legs are slender and compressed, with the merus, carpus and 
propodite sharply carinate dorsally. 

Colours in spirit : mottled like Castile soap. 

Length of carapace 9 millim., breadth 10*5 millim. 

A single ovigerous female from the Persian Gulf. 

This species well illustrates the close relation between Nursia 
and Tlos, 

27. Nursia ahhreviata, Bell. 

Niirsia ahhreviata, Bell, Trans. Linn. Soc. Vol. XXL 1855, p. 308, pi. xxxiv* 
fig. 5, and Cat. Leucos. Brit. Mus. p. 20 : Henderson, Trans. Linn. Soc., Zool., (2) 
y. 1893, p, 404. 

Carapace about eight-ninths as long as broad, abnormally de- 
pressed — almost laminar — except in the mid-gastric region, which is 
somewhat angularly elevated : its borders, behind the front, are thin, 
foliaceously expanded and sinuous, forming 7 shallow lobules, the least 
distinct of which is the posterior border, which again is very incon- 
spicuously subdivided by a faint emargination in the middle line : the 
whole of the free edge of the carapace is finely beaded, and slightly 
upturned, so as to emphasize the depressed appearance of the carapace. 

An anteriorly-convex milled carina crosses the carapace from one 
lateral margin to the other, and is met in the middle line by a milled 
ridge running from the front : these are the only ridges on the carapace. 
There is granular elevation in the cardiac region, otherwise the 
carapace is smooth. The front is broad and prominent with the edge 
a little convex. 
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^ Tbe pteryg’ostomian region is traversed by a sharp ridge that runs 
parallel with the antero-lateral border. . ' ■ 

The external maxiilipeds, the edge of the sternmn, and the entire 
edge g£ the fossa that receives the abdomen, are ornamented with 
beadlike graniiles, in the male. 

The chelipeds in tlie male are a little more than half again as long 
as the carapace and in the female are not one- fourth longer than the 
carapace: the arm is sharply trigonal, with all the edges granular and 
the surfaces smooth : the upper surface of the wrist and hand are 
traversed, up to the finger cleft, by a sharply-raised beaded ridge : the 
fingex’S are about two-thmds the length of the hand, and meet only at tip. 

The abdomen of the male consists of three pieces, the long middle 
piece having a sub-terminal denticle. 

Colours in spiiit : yellowish-brown mottled with gx’eenish-hrown, 
which on the arm, on the base of the hand, on the base of the fingei'S, 
and on the legs, foi'ms cross-hands. 

Eight males and five adult females, from Kai’achi, the carapace of 
the largest male and female being 9 millim. long, and 10 millim. broad. 
Three very young specimens from the Coromandel coast are almost 
certainly this species. 

28. Nursia mhifera, Muller. 

Mur da rulifera, Muller, Verhandl. Naturforscli. Ges. Basel, VIII. 1886, p. 480, 
pi. iv. figs. 4, 4a, 4b. 

Carapace broader than long, outline oval, — very inconspicuously 
polyhedral, edge cockled and finely granular. Front pi’ominent, hilohecL 
Two isolated granular tubercles in the middle line — one in the gastric, 
one (smaller) in the cardiac region ; but no ridges. Outer , border of 
exognath strongly curved. Chelipeds in the male about half again as 
long as the carapace : 'axun sharply trigonal, with all three edges gra- 
nular : a sharp longitudinal ridge on upper surface of hand : fingers 
meeting throughout their extent. 

feegnlar lilac stripes on the carapace and cross-bands on legs. 

Log. Ti’incomalee. 

ll^ot in the Indian Museum collection. Known here only from 
Muller’s description and figures. 

The species, as Muller says, is nearest allied to N. ahhreviata, and 
is also closely related to N. persica. 

Fhalia, Leach. 

Mhalia, Leach, Malac. Pod. Brit, text of pi. xxv. and ZooL Miscell. III. p. 18. 

Ehalia, Milne Edwards, Hist. Nat. Crust. II. 128. 

J. II. 24 
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Malia, Bell, Bni Stalk-eyed Crust, p. 139, and Trans. Linn. Soc. Vol. XXT. 
1855, p. 303, and Cat. Leucos. Brit. Mus. p, 16. 

Ehalia, Miers * CMlenger ’ Braoh^ra p. 303 (part). 

Cai’apace rliomboidal or pentagonal or bexagonal ; commonly, but 
not always, a little broader than long; its regions generally well 
defined and tumid, the tumid portions nodular or granular : its posterior 
margin is generally a little prominent and either bilobed, or with its 
extreme ends dentiform. 

The front is not much produced in Indian species, except in Fhalia 
(Flilyxia) erosa. 

In the orbital wall, as usual, there are three sutures, and a gap at 
tbe inner canthus: the edge of the roof of the orbit is ccnsiderahly 
ernarginate. The antennules fold obliquely or nearly transversely. The 
antennae are minnte but distinct. 

The buccal cavern is moderately elongate : the exopodite of the 
external maxillipeds is nob dilated, its enter edge is a little curved : 
the triangular merus of the external maxillipeds is about f the length 
of the ischium measured along the inner border. 

The chelipeds are variable; they are usually massive. In the 
typical Ehalia forms they are short — not much more than half again 
as long as the carapace — and stout, with short broad hands not much 
differing in length from the stout compressed fiingers. 

The abdomen of the male consists of 3 or 4 pieces. 

Key to the Indian s'pecies of Ebalia. 

I. Front much produced: carapace markedly 

longer than broad E, erosa. 

II. Front not produced : carapace either a little 
broader than long or a very little longer 
than broad: — 

1. Edge of buccal cavern projecting a 
little beyond the front: posterior 
border of the carapace with three 
rounded teeth in the male and 
two (much less distinct) in the 
female: a large granular “broad 
arrow” on the carapace the ends 
of tbe wings of which project 

beyond the postero-lateral margin... B. sagittifem. 

2. Edge of front projecting beyond the 
epistome : ends of posterior margin 
thickened and obscurely dentiform. 
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i. Dorsum of carapace deeply 
and very elegantly triiob- 

ed iongitudiually...... E. dmdumerta. 

ii. Carapace bexagonal, dor- 
sum with 4 granular swell- 
ings arranged in a ‘‘‘cross’’... B . wood-masom 

I have not included the species referred to by Dr. Henderson as 
Bhalia ]pf€fferi and Bhalia fallax in this key, because the first appears 
to belong to Dana’s genus Nticia^ which in my opinion has no close 
affinity with Leach’s genus, while the second is quite clearly a form 
belonging to the Ilia alliance, as it has the Uia fingers hands and 
external maxillipeds, 

29. Bhalia diadumena, n. sp. Plate YII. fig. 4. 

Carapace rhomboidal, a little broader than long, its dorsal surface 
divided into three tumid crisply granular and most elegantly shaped 
lobes (a gastro-cardiaco-intestinal and two branchial — forming a sort 
of jieiw de lys) by two extremely deep smooth longitudinal furrows. 
On the middle lobe the gastric and cardiac regions are separated by 
a shallow groove, and the cardiac and intestinal by a deep furrow. 
The hepatic regions are also distinctly circumscribed, but are altogether 
on a much lower plane than the x'est of the carapace, and like the fx'ont 
are only indistinctly granular. 

The front is divided, from its hardly emarginate edge down to the 
gastric region, by a narrow^ deepish longitudinal groove. Behind the 
front the angular pterygostomian ridge is somewhat prominent. The 
lateral margins are finely crenulate : the posterior margin is almost 
straight, with the ends somewhat dentiform. 

The surfaces of both branches of the external maxillipeds are 
tumid and granular. 

The chelipeds in the female (male unknown) are not very much 
longer than the carapace : the arm is trigonal and the greater part of 
all its surfaces is crisply granular, as also are large parts of the sur- 
faces of the wrists and hands : the fingers are not much shorter than 
the hand and are elegantly striate-granular : the hand is not very much 
longer than broad. 

The carapace of the adult female is 4 millim. long and 4*5 millim. 
broad..; , 

A single ovigerons female from Palk Straits. 

Colours in spirit lilac brown, the furrows on the carapace dark 
violet brown. 
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30. Uhalia woodmaso7tt, ii, s'p. Flojte YII. fig. 3. 

Carapace sliarplj hexagonal, its length just .exceeds its breadth in 
the male, its breadth is equal to its length in the female. 

Four large well-defined (especially in the male) granule-capped 
swellings or tubercles mark, respectively, the cardiac, intestinal, and 
branchial regions, and two small indistinct swellings mark the hepatic 
regions: the hollows between the larger swellings are elegantly punc- 
tulate. 

Antei’o-lateral borders finely and inconspicuously, postero-lateral 
and posterior borders finely and distinctly beaded ; the posterior border 
prominent and straight, with its ends more prominent— giving it a 
bilohed appearance. 

Front angularly ema-rginate or broadly bidentate. Eyes rather large 
and not well concealed by the orbits. 

Exposed parts of sternain grannlai*, the first segment, in the male, 
with a strong longitudinal ridge or boss near the base of either cheliped. 

Ghelipeds in both sexes half again as long as the carapace : arm 
trigonal, its upper surface with some rows of enlarged beadlike gi^aniiles 
along both borders, its under surface with a broad tapering band of 
similar granules : band nearly twice as long as broad, and from J to 
longer than the fingers. 

Abdomen of male with a very strong terminal tooth on its penul- 
timate segment. 

In the male the carapace is 5 millim. long and 4*8 millim. broad, 
in the adult female it is 5 millim. in both dimensions. 

Loc. Andamans. 

This species appears to be near Malia quadrata, A. M.-E,, from 
Bass’ Straits, and to Miers’ Bhalia rliomhoidalis, minor and hitiihermdata^ 
from Japan. 

SI* Bhalia sagzUif era, iL. &p. 

Carapace hexagonal, although hardly longer than broad yet of an 
elongate appearance, owing to the unusual length and very gradual 
convergence of the postero-lateral borders : the whole ante ro- lateral 
margin is sharp, slightly curled aud elegantly striated or milled : the 
edge of the subhepatic regions, or pterygostomian ridges, are extremely 
prominent, standing out on either side like a pair of little wings. In 
the male the posterior margin bears a petaloid tubercle at eitimr end 
and a denticle in the middle line : in the adult female the lateral tuber- 
cles are indistinct and the median tubercle absent. 

The front is enaarginate, and part of the edge of the buccal cavern 
can be seen beyond it in a dorsal view. 
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Oil tlie carapace are three hroad granular ribs which unite to form 
a ^^jroacharrow,” point forwards: the middle ridge begins about the 
middle of the gastric and ends in the middle of the intestinal region, 
the lateral ribs run obliquely backwards and outwards, parallel with the 
autero-lateral margins, across the branchial regions, their ends projecting 
well beyond the postero-lateral borders in the male, but not so much in 
the female. ' ' ■ ■ , 

The chelipeds are about half again as long as the carapace : the 
arm is trigonal with the edges raised and granular : the wrist and hand 
have a raised row of granules along the inner edge of their upper 
surface : the hand is about two-thirds as broad as long, and the fingers 
are about two- thirds the length of the hand. 

The abdomen of the male consists of only two pieces, and is with- 
out a denticle. 

Colours in spirit : mottled dark green and greenish brown, legs 
and chelipeds with black-speckled cross- bands. 

Length of carapace of male 5 millim. long, 4‘5 millim. broad ; of 
ovigerous female 6 millim, long, 5*75 millim. broad. 

Loo, Karachi. 

As in 'Ehalia erosa the space between the lower edge of the orbit 
and the edge of the buccal frame is much reduced. This species appears 
to be closely related to Ehalia liyjpsilon^ Oi^tmann, in Semon’s Zool. 
Forschuogreisen Austral, u. Malay. Arch., Crust, p. 36, pi. ii. fig. 7. 

32. Ehalia erosa^ (A. Milne Edwards). 

Phlyxia erosa, A. Milne Edwards, Jonrn. Mus. Godefi!. I. iv. 1873, p. 262, and 
Nou\^ Arcliiv. dii Miis. X. p. 47, pi. iii. fig. 2 : Haswell, P. L. S. N. S. Wales, IV. 
1879, p. 54, and Cat. Austral. Crust, p. 125 : Miers, P. Z. S. 1884, pp. 10, 13. 

Ehalia erosa, IVIiers, ‘ Oiiallonger ’ Brachyura p. 305: Ortmann, Zooi. Jalirhuch. 
Sysfc., etc., VI. 1892, p. 580. 

Carapace longer than broad, somewhat piriform, with a produced 
narrow hidentate front from which a prominent ridge runs straight 
back to the cardiac region, with the hepatic and subhepatic regions 
angularly prominent, and with three dentiform projections — one of 
which is the acuminate tip of the tumid intestinal region — on the 
prominent posterior margin. On the posterior half of the carapace 
there are some large symmetrically disposed tubercles, usually about 
9 in number (3 on either branchial region and 3 on the cardiac region) 
and sometimes more or less confluent : tfie three on the cardiac region 
are always very distinct and are so connected as to form an elegant Y, 
or with the ridge from the front an ‘‘anchor/’ and however much tlie 
branchial tubercles may be confluent one on either side of the Y is 
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always enlarged and acuminate. The tubercles, the tumid intestinal 
region, and sometimes also the intervening hollows, ax^e crisply 
granular. 

The buccal cavern is elongate. 

The cheiipeds in both sexes are little longer than the carapace, and 
are rather slender : they are finely gi’anuiar, especially the arms. The 
hand is a little broadei* at its proximal than at its distal end, where it 
is about half as long as broad : the fingers are little more than half the 
length of the hand. 

Colours in spirit ivory white. 

The carapace of the male is about 6 millim. long and 5 millim, 
broad : that of the adult female is 9 millim. long and 7 millim. broad. 

Numerous specimens are in the Indian Museum, from the Maldives 
and Andamans. 

Nuciaj Dana. 

Iffucia, Dana, XT. S, Expl. Exped., Crust, pt. I. p. 397. 

Nucia, Bell, Cat. Leucos. Brit. Mus. p. 24. 

Carapace strongly convex, broad, transversely somewhat ovoidal 
in shape, its surface uneven and densely covered with vesiculous or 
pustulous granules, and with the regions usually well demarcated. 

The front is narrow, broadly bidentate, and somewhat sunk behind 
the level of the front edge of the buccal cavern. The pterygosfcomian 
regions are pufied out so as to increase the squat and sunken appear- 
ance of the front. There is a remarkably broad interval between the 
orbits and the edge of the buccal cavern. 

The eyes are large, and the ox’bits have the upper edge deeply 
emarginate so that the I’etracted eye is hardly at all concealed. The 
antenuules fold obliquely, and the antennge have the basal joirit rather 
closely filling the gap at the inner canthus of the oi*bit and the flagel- 
lum small but distinct. 

The buccal cavern is moderately elongate: the exognath is not 
dilated and has the outer border almost straight : the triangular merus 
of the endognath is not much shorter than the ischium measured along 
its inner edge. 

The cheiipeds are very short and stout : the legs also are remark- 
ably stout. 

In the Indian Museum Collection, the only representative of this genua is a 
male specimen of Kmia specmsa, Dana, from tJpolu. This is, quite clearly, closely 
allied to the species named Randallia pustulosa and MtmdalUa lamellidciitata by 
Wood-Mason. [Whether these are really Randallia as defined by Stiinpson it is 
di Moult to say ; but they are certainly congeneric with Miers’ Randallia grcmidata 
( ‘ Ohallonger’ Brachyura, p. 317, pi. xxvi. fig. 1)]. 
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Mucia pfefferi, (de Man), 

Ehalia ‘pjejjeri^ de Man, Archiv. fur JSTafcurges. LIIL 1887, i, p, 390, pi. xvii, 
fig. 4: Henderson, Trans. Linn. Soc., ZooL, (2) V. 1893, p. 402. 

As there seems to be some doubt wbetbex' this species is really 
distinct from Nncia speciosa, Dana, U. S. BxpL Exp. Crust, pt. 1. p. 397, 
pi. XXV'. fig. 5a I must liere be content to gire only the references. It 
is included in the Indian fauna on the authority of Dr. J. R. Henderson. 

Eandallia, Stimpson. 

BandalUa, Stimpson, Journal Boston Soc. Nat. Hist, Tol. TI. 1857, p. 471. 

EandaUia, Miers, ‘ Challenger ’ Brachyura, p. 316. 

Carapace circular and convex, almost globular; with the front 
narrow, usually broadly bidentate, and somewhat sunk behind the level 
of the front edge of the buccal cavern. The subhepatic or pterygo- 
stomian regions are convex and pufted out, so as to increase the squat 
and sunken appearance of the front. There is a remarkably broad 
vertical interval between the orbits and the edge of the buccal cavern. 

The surface of the carapace is, typically, covered with vesicular 
or pustulous granules, but these are sometimes visible only with a lens : 
the regions are usually, but not always, distinctly demarcated by 
grooves. 

The posterior margin is generally, but not always, armed with 
spines or petaloid lobules or tubercles. 

The orbits are almost as imperfect as they are in Par^Zxa ; their 
upper edge is deeply emarginate, there is a wide gap at the inner 
canthus, and there are three very distinct sutures, or sometimes actual 
fissures, in the upper-outer wall. 

The antenuules fold obliquely ; in one Indian species their basal 
joint forms a close-fitting operculum to the antennulary fossa. The 
antennee are very distinct, and are loosely lodged in the inner canthus 
of the orbits. 

The buccal cavern is triangular and somewhat elongate : the exo- 
gnath is not dilated and its outer margin is almost straight : the tri- 
angular merus of the endoguath is about f the length of the ischium 
measured along its inner edge. 

Cholipeds either massive or moderately stout, of moderate length ; 
fingers stout, about as long as the hand, which is not more — but is 
usually much less — than half the length of the carapace. 

Althongh there is, as usual, some fusion among the abdominal 
terga, yet the sutures are never wholly obliterated as they are in most 
other Leucosines. 
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Key to iJie Indian species of 

I. The basal Joint of the antennnles forms a close- 
fitting operculum to the antenn alary fossa : 
the whole body and appendages are covered 
with a dense velvety pabescence; front very 

indistinctly emarginate B, lanata* 

IL The antennules fold loosely in their fossae : body 
and appendages devoid of pubescence : front 
distinctly bidentate : — 

1. Carapace granulous or pustulous, the 
regions defined by grooves : — 

i. Front separated from the cai’apace by 
a conspicuous transverse groove: in- 
testinal region tumid but not culmin- 
ating in a spine : tip of exognaths 
(and often of adjoining points) 

blister-like B. picstulilahTis, 

ii. Fo deep groove at the base of the 
front : intestinal region, culminating 
in a spine, the tip of which overhangs 
the posterior margin of the carapace : 
end of exognaths sharp 

(tt) Chelipeds rather elongate and 
slender, twice the length of 
• the carapace: hand suboylin- 
drical and rather elongate: 
ant ero-later margins of cara- 
pace with simple tubercles or 

spines : B, puskilosa» 

(b) Chelipeds short and stout, less 
than twice the length of the 
carapace : hand short and 
stout, its outer border, like 
that of the fingers, very 
sharply cristiform : antero- 
lateral margins of carapace 
with laminiform teeth E. lamellidentata. 

2. Carapace smooth and polished to the 
naked eye, the regions not or hardly 
defined : — 

i. Chelipeds rather elongate and slender, 
move than twice the length of the 
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carapace : three round laminiforni 
lobes on the posterior margin of the 

carapace 

ii. Chelipeds short and stout, less than 
twice the length of the carapace : 
posterior margin of carapace diiEer- 
ing from that of all the other species 
in being quite smooth 

34. BandalUa Janata^ n. sp. 

The whole of the body and its appendages covered with a close, 
short, light-coloured, velvety pubescence. 

Carapace circular, globular, with all the regions well defined by 
grooves ; its surface covered, beneath the pubescence, with rather dis- 
tant pustulous granules. Behind the front all the margins of the 
denuded carapace are armed with blunt dentiform tubercles or granules. 
There is a not very distinct notch between the hepatic and branchial 
regions. 

The front has an almost straight edge, and although it is for 
the genus rather prominent, the ends of the external maxillipeds 
can be seen beyond it in a dorsal view. 

The orbits are so emarginate above as to afford little concealment 
to the retracted eye, which is rather large. 

The antennules fold obliquely, their basal joint forming a close- 
fitting operculum to the antenuulary fossae. 

The chelipeds are similar in both sexes, being stout and about half 
again as long as the carapace : the hand is very stout, is not much longer 
than broad, and is about one-third the length of the carapace : the 
fingers are stout and are about three-fourfchs the length of the hand. 
The legs ai^e stoutish. 

In both sexes all seven abdominal terga are plainly and indepen- 
dently recognizable though not all independently movable; in the 
female (even in the ovigerous adult) the abdomen is somewhat narrow. 

Ill the adult male the carapace is 7 millim. long and 6*5 miliim. 
broad, in the adult female it is 8*5 millim. in both diameters. 

Andaman Sea usually at over 30 fathoms. 

35. BandalUa ^ustulilahris, n. sp. 

Zeucosilia granulosa, Alcock and Anderson, J*. A. S. B. Vol. LXIII. pt. 2, 1894, 
p. 207, and 111. Zool. Investigator, Crustacea, pL xxiv. fig. 3 {in the press). 

Carapace slightly broader than long, globular: truncated anteriorly, 
J. II. 25 
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so tliat tlie external maxillipeds are visible beyond tbe front : very 
densely covered, as are also tbe cbelipeds, witli bead-like granulations : 
tlie regions delimited by skallow yet distinct furrows. The rostrum con- 
sists of two divergent hollow lobes, the tips of which are curved slightly 
ouhvarcls, beneath which the antennules are lodged, as in the other 
s]5ecies of this genus: immediately helimd the rostrtim the carapace is 
traversed from side to side hy a deep groove. The antero-lateral margin 
is interrupted by a deep notch, in front of which is a coarse blunt 
hepatic tooth, while behind it is a stronger epibranchial tooth. The 
lateral angle is also marked by a prominent granule. The posterior 
margin is almost straight and bears tbree dentiform tubercles, of which 
the median is hardly conspicuous. The hepatic regions a, re inflated, 
as are also the sides of the gastric region. The intestinal region forms 
a tumid boss, on the summit of which the granulations are obsolescent. 

The tips of both rami of the densely granular external maxillipeds 
are strongly bent upwards, as in all the other species of this genus, 
that of the exognath ending in a large blister-like tubercle. [Some- 
times also the outer angles of the buccal cavern, the tips of the frontal 
teelh, and the edges of the orbit end in similar, but smaller, blister-like 
swellings]. 

The chelipeds in the male are a little less than twice the length of 
the carapace, and are stout: the fingers are stout, and are about as long 
as the hand, which is rather more than two-fifths tlie length of the 
carapace. Legs smooth : dactyli with a few hairs. 

The ord to the 5th abdominal terga are fused in the male, but are 
independently recognizable, and the 6th has a terminal denticle — not 
very conspicuous : in the female the 8rd to the 6th are fused. 

Male. Female. 

Length of carapace... 6*5 milliin. ?-5 millim. 

Breadth of carapace.... .......... ...... 7*0 millim. 9*0 millim. 

Greatest span (of chelipeds) 24*0 millim. 26*5 millim. 

Besides being smaller, and having the chelipeds of slightly greater 
relative length, the male difiEers from the female in being much more 
sharply granular. 

Furaerous males and egg-laden females, from different parts of 
the Malabar Coast in 26-30 fathoms, from the Forth Mai dive Atoll in 
15-80 fms., and from Mergui in 40 fms. 

I have thought it justifiable to change the name of this species from 
granulosa to pustuUlahris, as Miers, ‘ Challenger ^ Bracliyura (1886) p, 817 
has already used the very similar name granulata for a species belonging 
to this genus as here defined. 


1896.] A. Alcock — Oardnological Fmina of Lidia. 195 

36. jRandallia glans^ n. sp. 

Carapace glob alar, usually in the male smooth and polished to the 
naked eje tliougli closely punctate-granular under the lens, in the 
female densely covered with vesicular granules that are often visible 
witiiOLit any magnification : all its borders smooth and full, and except 
for a broad and shallow notch in the aiitero-lateral border, between the 
branchial and hepatic resrions, its regions are not in any way defined. 

Front narrow, broadly bidentate, the tips of the teeth somewhat 
produced and bent outwards : its base is sepax’ated from the rest of the 
carapace by an indistinct groove. 

External maxillipeds smooth and polished to the naked eye in the 
male, somewhat more granular in the female — jnst like the carapace. 

Chelipeds stout : in the male a little less than twice the length of the 
carapace, every where very densely granular, the granules being vesicular 
and being plainly visible without a lens on the arm at any rate : fi ngers 
stout, as long as the hand, which is between f and the length of the 
carapace. Legs smooth : dactyli with a few hairs. 

In the male the 3rd~5th abdominal terga are fused but are inde- 
pendently recognizable, and the 6th has a strong terminal denticle ; in 
the female the 3rd~6th are fused. 

The carapace of the adult male is 6 millim. in either diameter, that 
of the ovigeroiis female is 7'5 millim. long and 8 millim. broad. 

Andaman Sea, about 50 fms. 

This species is closely related to puskiUlahris. 

* 

37. BandalUa lamelUdentata, Wood-Mason. 

MaudalUa lameUidentafa^ Wood-Mason, Illustrations of the Zoology of the * In- 
vestigator ’ Crustacea-, pL v. figs. 5, oa, 56 ; Alcock, Ann. Mag. Nat. Hist. May, 1894., 
p. 404. , ■ ■ ' ■ ■ ■■ ■ , . ■ ■ ■ ■ 

Carapace rhomboidal with the angles rounded off-— ' subcircular ; 
its surface behind the front covered with unequal-sized rather scattered 
pustulous tubercles ; its regions well defined by grooves of some depth. 

Front bluntly bidentate. On the antero-lateral margin are three 
broad lameliiform teeth, the front one of which is on the pterygosto- 
iiiian ridge (which as usual forms the front part of the antero-lateral 
margin), and there is a fourth similar tooth at the junction of the 
antero-latei*al and postero-lateral margins. The postei’o-laterai margins 
are full and the pnstnlous tubercles extend on to them. 

The short posterior maT'gin is elegantly bilobed, with a few pearly 
granules round the lobes, and is overhung by the tip of the horizontal 
spine in which tlie intestinal region culminates. 

The ventral surface of the carapace, the thoracic sterna, abdominal 
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terga (in tlie male) and external niaxillipeds are all granular, the gra- 
nnies above the base of the chelipeds being enlarged and pearlj. 

The cbelipeds in the male are about two-thirds as long again, as the 
carapace, and are massive and granular: at the distal end of the outer 
edge of the somewhat trigonal arm the granules are enlarged and 
almost spiniform, as are also one or two at the disfcal end of the outer 
surface of the wrist. The hand is not much longer than broad and 
hardly one-third the length of the carapace ; its outer edge is in the form 
of a remarkably thin and deep crest : the fingers are stout and rather 
longer than the hand, their outer (non-opposed) edges are cristiform.. 

The legs are granular, the granules on the dorsum of the pro- 
podites carpopodites and distal end of the meropodites being spini- 
form, as also on the outer surface of the ischium and merus of the last 
pair : the dactyli are hairy. 

The 3rd-6th abdominal terga of -fee male are fused but are all 
very distinctly and independently recognizable, the 6th has a termi- 
nal denticle. 

The largest male, dredged in the Andaman Sea at 350 fms., has 
the carapace between 16 and 17 millim. long and 18 millim. broad 
(without spines). 

38. Ban d alUa pustulosa, Wood-Msbson, 

EancUlUa pustuloscby Wood- Mason, Ann. Mag. Nat. Hist. March, 1891, pp. 266 
and 267, and Illustrations of the Zoology of the ‘Investigator’ Crustacea, pi. v. 
fig. 4. 

Carapace suhcircnlar, subspherical; covered with unequally large 
pustulous tubercles the surface of which, like the surface between them, 
is finely and closely granular under the lens ; all the regions are well 
defined by broad grooves. 

The front is narrow and broadly bidentate. The lateral margins 
are fnll and inflated, and capry in the adult a series of tubercles, in the 
yonng a series of blunt spines : in the antero-lateral margin, between the 
hepatic and branchial regions, is a conspicuous notch, which corresponds 
with a groove or depression in the pterygostomian face of the carapace. 

The short posterior border has a spine or dentiform lobe at either 
end, and is overhung by the long spine in which the tumid intestinal 
region culminates. 

The -whole under surface is densely granular in the young male, 
hut in the female the fused 4th-6th abdominal terga and the inner half 
of the ischium of the external maxillipeds are smooth. 

The chelipeds in the adult female and yonng male (adult male 
unknown) are twice the length of the carapace and are everywhere 
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fiiielj granular. The Itancl is subcylindrical and elongate, being half 
as long as the carapace ; tlie fingers are stout arid about as long as the 
band, they are finely denticulate, with enlai’ged denticles at regular 
distant intervals, ■ 

The legs are stoiitish and, to the naked eje, smooth : the dactyli 
are fringed witli hairs. h. 

In the (young) male the Srd-Gth abdominal terga are fused but 
without any obliteration of sutures ;■ in the adult female the 4tli--6th 
are fused and the sutures obliterated. 

Carapace of an adult female about 31 millim. in either diameter. 

Zoc. Andaman Sea, 240-220 fins., and 250 f ms., Laccadive Sea, 
;406' fms. ■ , 

In the young the carapace is quite spherical, with its edges spiny 
and its surface closely and crisply granular— the young, in short, has 
a very strong general resemhlance to the adult of M pustulilahris. 

In the adult female the brood-pouch communicates with the 
branchial chambers on either side by means of a foramen, as in Farilia, 

39. EandalUa eburnea^ n, sp. 

Carapace subcircular, convex, subspberical, perfectly smooth to 
the naked eye though closely covered with vesicular granules under the 
lens; its regions, except the intestinal, hardly defined. 

The front is narrow, and is broadly bidentate ; tlie edge of the 
buccal cavern is more prominent beyond it than in any of the other 
species. Between the convex subhepatic, border and the branchial 
border is a broad notch : near the middle of the branchial border is a 
rounded defiexed tooth : the antero-lateral margin from the front to 
this tooth is finely denticalate. 

The fissures in the outer wall of the orbit are very distinct. 

The posterior margin is elegantly three lobed, the lateral lobes 
being broad and semicircular, the middle lobe being narrower: all 
three are laminar. 

The external maxillipeds are granular and pubescent distally. 

The chelipeds are longer and more slender than in any of the other 
species, being a little more than 2| times the length of the carapace : 
they are perfectly smooth to the naked eye though closely granular 
under the lens, tlie granules on the arms being vesicular. The hands 
are subcylindrical and about two-thirds the length of the carapace : the 
fingers are stout and between f and f the length of the hand, their 
opposed edges are finely denticulate, with enlarged denticles at distant 
regular intervals. Legs smooth, the dactyli with a few fine hairs at 
tip only. 



198 A. Alcook-^ Oarcinological Fatina of LifMa, [Ko. 2, 

AltliOTigli tlie 3rd-'5tli abdominal terga are fused they are all three 
iadependentl}^ recognizable. 

Carapace of (apparently adnlt) male 14 miliim. in either diameten 

toe. Laccadive Islands, 30 f ms. 

Potn'Zm, Wood- Mason. 

PanHa, Wood-Mason, Ann. Mag. Nat. Hist., March 1891, p. 264. 

Carapace strongly convex, especially posteriorly, somewhat oval 
transversely, with three spines on the posterior margin ; the surface 
finely granular, the regions fairly well-defined. 

Tlie front is narrow and bi dentate, and tbe epistome projects well 
beyond it, — the epistome being, for an Oxystome, deep-ras in 
and Nueda. 

Tlie eyes are small, and the orbits imperfect, for not only have they 
two fissures (not mere sutures) in the roof, and a broad fissure in the 
Onter wall, and a broad gap communicating with tlie antennaiy and 
antennnlary fossaa, but their nppei"-outer wall is deeply emarginafe. 

The antennules fold a little obliquely. Tlie anteoiiEe are distinct, 
and stand in the gap at the inner can thus of the orbit, which they do 
not nearly fill. 

The buccal cavern is considerably broader than long, owing to 
the enormous width of the afierent branchial channels and of the 
foliaceous expansion of the exopodite that covers them: the outer 
edge of the latter is strongly curved : the triangular merus of the 
endognath is very nearly as long as the ischium, measured along the 
inner edge. 

The chelipeds in the adult male are several times the length of the 
carapace, and are slender, though more massive than the legs : the 
hands are several times the length of the stoutish fingers. 

The abdomen in the male consists of five distinct pieces : in the 
female it consists of seven, but the 4th, 5th and 6th are not separately 
movable. 

Branchial chambers greatly inflated, especially posteriorly : bran- 
chiae large, and six in number on either side. [Brood-ponch of the 
female very large and communicating with the branchial chamber on 
either side, at base, by a foramen.] 

40. Farilia alcoclci% Wood-Mason, 

Parilia alcochii, Wood-Mason, Ann. Mag. Nat. Hist., March 1891, p. 264, and 
111, Zool. ' Investigatoi'ACrust. pi. v. figs. 3, 3a? : Alcock and Anderson, J. A. S. B. 
Tol. LXIII. pt. 2, 1894, p. 177. 

Carapace about seven-eights as long as broad, transversely oval, 
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but witli tbe anterior roargin- — between the outer angles of the afferent 
branchial chamTels-~perfectlj straight. 

The antero-lateral margin is broadly indented at the junction of 
the liepatic and braiichial regions, and bears four denticles ; and there 
are three denticles on the posterior niargiu, the middle one of which is 
the smallest: jast ahdye the posterior margin is another transverse row 
of: three denticles, — one in the middle of the intestinal region and one on 
the posterior wmli of the branchial region on either side. 

The carapace is strongly convex, the convexity gradually increasing 
from before backwards and then suddenly dropping, like a simian cra- 
nium, which in profile it much resembles : the surface is everywhere 
finely granular. 

The regions of the carapace <are well delimited by broad shallow 
grooves and lines of dimples, the branchial regions each forming an 
enormous tumid expanse. A slightly raised ridge traverses the cara- 
pace, in the middle line, from the base of the front to the intestinal 
denticle. 

Tl>e front is broadly bilohed, each lobe being convex dorsally and 
acuminate: beyond it in a dorsal view is seen the epistome and the 
wdiole length of the edge of the buccal cavern. 

The surface of tlie external maxillipeds and tbe ventral surface of 
the carapace are- finely granular, but the sternum and the greater part 
of the abdomen are smooth. In the middle of the sternum of the female, 
between tbe genital openings, is an erect spine. 

The external maxillipeds have a narrow triangular endopodite, the 
meriis of which is strongly curved upw’ards towards the front ; and a 
foliaceous exopodite, which is much shorter than the endopodite, and 
wdiich is semicircular in shape and two-thirds as broad as long — 
broader even than in pZo&osa, Fabr. 

The chelipeds as in Myra fugax^ r^iTj according to age and sex ; in 
the adult male they are 4| times, in the female and young male 2| times, 
the length of the carapace, and are only about twice as massive as the 
legs : their surface up to nearly the end of the hand is finely scabrous. 
Tlie arm is cylindrical : the hand in the female is cylindrical, hut in the 
male somewhat clavate. The hand in the male is more than 3 times, in 
the female only twuce the length of the fingers : the fingers are stout, 
gently curved in tlie female, somewhat sinuous in the adult male, and 
their opposed edges are almost edentulous. 

Tlie legs in the male are shorter than the arm ; in the female they 
are a little longer than the arm : they are cylindrical, and finely scab- 
rous on the dorsal surface : the dactyl! are obtusely pointed, and have 
both their edges closely fringed with longish stiff hairs. 
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Coloiire ill spirit rasty reddisli. 

The carapace of tlie avera^^e adult male is 50 millim. long and 56 
millim. bro«ad, of tlie adult female 40 millim. long and 48 millim. 
'broad. \ 

Fairly common on soft muddy bottoms along the east coast of India 
between 70 and 250 fathoms. 

In the Indian Museum collection are 96 specimens of both sexes and 
all ages. 

Myra, Leach. 

Myra, Leach, Zool. Miscell. III. p. 23. 

Myra, Milne-Edwards, Hist. Fat. Crust. 11. 125. 

Myra, Bell, Trans. Linn. Soc. VoL XXI, 1855, p. 296, and Cat. Leucos. Brit. Mns. 

p,12., ' 

Miers, ^ Challenger ’ Brachyura, p. 312. 

'i Myropsis, Stimpson, Bull. Mus. Comp. Zool. Tol. II. p. 156. 

Carapace ovoid (or globular in and in the young oi most 

Indian species of M.ijra), terminating posteriorly in three spines, — two 
on, and one in the middle line immediately above, the posterior border. 
(But in Myr apsis and in the young of several species of Myra there is a 
pair of additional spines, —one on either postero-lateral border just above 
the last pair of legs). The surface of the carapace is either smooth or 
granular, never nodular or eroded, and resembles that of Leucosia in not 
having all the regions demarcated, at any rate in the adult. 

The front is vrell delimited from the carapace, and although the 
dentiform prolongations of the septa of the branchial channels may 
sometimes project beyond it, yet the whole of the edge of the buccal 
cavern is never in the adult seen beyond it in a dorsal view. 

The hepatic region — the side-wall of which commonly forms a 
distinct facet— is generally separated from the branchial region by a 
broad notch in the antero- lateral margin, this being continuous with a 
depression in the pterygostomian face of the carapace and with a longi- 
tudinal groove in the side- wall of the carapace, — the whole foreshadow- 
ing the thoracic sinus of Leucosia (? in Myropsis). 

The orbits are deep, and although the upper edge is a little emar- 
ginate, the retracted eye is completely concealed : the three sutures in 
the roof and outer wall are very distinct : as in Leucosia the floor prac- 
tically coincides with the roof of the buccal cavern, as regards its edge 
at any rate. 

The antenna are loosely lodged in a gap at the inner canthus of the 
orbit. The antennules fold obliquely. 

The buccal cavern is elongate: the acutely-triangular merus of 
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the external maxillipeds is not mncli more tlian Lalf the length of the 
ischiam measured along the inner edge : the 2nd segment of the exo- 
gnath generally has the outer edge elegantly curyed, hut is not dilated 
except a little at the base. 

The chelipeds though much more massive than the legs, and rather 
more massive than those o£ Ilia, Arcania and their immediate allies, 
are not nearly so massive as those of Leticosia, FMlijra, etc. In some 
species at any rate they vary much in length according to age and sex, 
hut they are seldom less, and are often more, than twice the length of the 
carapace. The fingers are stout and vary in length, being sometimes 
a little longer than, but in the adult males of one species only half 
the length of, the hand. 

The abdomen of the male usually consists of 4 pieces, that of the 
female of 5. 

The species of this genus are often difficult to discriminate Giving to 
the changes that they undergo in growth. The following key will, it 
is believed, serve for the determination of adult forms. 

Key to the Lidia7i species of Myra. 

I. Carapace broadly oval (longitudinally), with a 
broad notch in the antero-lateral margin be- 
tween the hepatic and branchial regions : — 

1. Side- wall of hepatic region forming a 
distinct facet, behind which the lateral 
margins of the carapace are defined 
by a beaded line: spines of the post- 
erior margin more or lees acute : 
fingers either shorter or hardly longer 
than the hand 

i. Spines of the posterior margin 
long and acute: carapace fine- 
ly granular — the granules 
hai’dly visible to the naked 
eye: chelipeds slender (in the 
adult male nearly thrice the 
length of the carapace) : hand 
long (in the adult male often 
nearly twice the length of the 
fingers, and about two-thirds 
the length of the carapace) if. fugax* 

ii. Spines of the posterior margin 
short, the middle one acute, 
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tliose on eifclier side dentiform: 
carapace crisply granular, the 
granules of good size: clieli- 
peds stoutish, not quite twice 
the length of the carapace e^en 
in the adult male : hand short 
a. Front not projecting be- 
yond the dentiform 
ends of the walls of 
the branchial channels: 
hand about half length 
of carapace: fingers 
about two-thmds length 

of hand M, affinis, 

h. Front shaped much as 
in Leucosia, projecting 
well beyond the free 
edge of the branchial 
channels : hand hardly 
two-fifths the length of 
the carapace: fingers 
as long as the hand ...... M, hrevimana, 

2. Side wall of hepatic regions courex, not 
distinctly facetted in the adult: later- 
al margins of the carapace full, and 
not defined by any beaded line : arma- 
ture of the posterior margin consist- 
ing of three petaloid lobules : fingers 

longer than the hand if. darnleyensis, 

[ II. Carapace subcircular, with five marginal spines 

and spiniiles at its posterior end if. pentacantlia, 

(probably the 
young of if. 
fugad&)'\. 

III. Carapace narrowly and acutely oval (longitu- 
dinally ) its shape recalling that of Baninoides^ 
without any marked notch between the hepatic 
and branchial regions if. ehgans, 

41. Myra fngax^ (Fabr.) 

Gancelhts anatim tertiuSj Rumph, Amboin. Rariteitk. I. 27, pi. x. fig. C, 

Cancer pimctatuSj Herbst, Krabbon, I. ii. 89, pi. ii. figs. 15, 16, 
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Leucosia fngax, Fabriciiis, Ent. Sysfc. Siippl. p. 351: Bose, Hist, Crust. I., 
236: Latrcillo, Hist. Kat. Crust, et Ins. VI. 119, pi. 1. figs. 1, 2. 

Myra fiigax:, Leach, XIool. MiscelL III. p. 24: Desmarest, Oonsid- Oriisfc. p. 169, 
pi. xxviii. fig. 2 : Milne Edwards, in Cuvier, E%ne Animal, Crust, pi. xxv. fig. 3, 
and Hisb. Nat. Crust, II. 126; Be Haan, Faun. Japoii. Crust, p. 134, pi. xxxiii. 
fig. 1 : ilell, Trans. Liiiii. Soc. ¥ol. XXL 1855, p, 296, and Gat. Leiicos. Brit. Mus. 
p. 12: Stiiiipson, Proc. Acad. Hat. Sci. Philad. 1858, p. 160: A. Milne Edwards, 
Kouv. Arcliiv. du Mus. X. 1874, p. 45 : Hilgendorf, MB. Ak. Berl. 1878, p. 811: 
E. Nauck, Zeits. Wiss. Zooi. XXXtV. 1880, p. 4iS {gastric teeth): Kicliters, in Mobius 
Meeresf. Maurit. p. 157 : Miers, F. Z. S. 1884, pp. 10, 13, and ‘ Challenger ’ Bracby- 
nra p. 313; [Cano, Boll. Soc. Hat. Hapoli, III. 1889, p. 253]; Muller, Terli. 
Ges. Basel, Ylil. 1886, p 472: Ortmann, Zool. Jahrbueb., Syst., &o , VI. 1892, 
p. 581: J, E. Henderson, Trans. Linn. Soc., Zool., (2) V. 1893, p. 402. (Adult). 

Myra carinataj Bell, Trans. Lirm. Soc. Vol. XXL 1855, p. 297, pi. xxxii. fig. 3, 
and Cat. Leiicos. Brit. Mus. p. 13: Haswell, P. L. S., H. S. Wales, IV. 1879, p. 50, 
and Gat. Austral. Crust, p. 121 ; Miers, Ann. Mag. Nat. Hist. (5) V. 1880, p* 316, 
and Zoology H. M. S. ‘ Alert’ pp. 184, 250: Sluiter, Tijds. Hederl. Ind. XL. 1881, 
p. 160; Bliiller, Verb. Ges. Basel, VIIL 1886, p. 472: A. 0. Walker, Journ. Linn. 
Soc., Zool, XX. p. 111. (Hon-adult). 

3lyra coaUta^ Hilgendorf, MB. Ak. Berl. 1878, p. 812, pi. i. figs. 6 and 7 : [Cano, 
Boll. Soe. Hat. Hapol. HI. 1889, p. 253]. (Non-adult). 

3iijra dubia, Miers, P. Z. S. 1879, pp. 20, 42. 

Myra fugaXj var. coalita, Ortmann, Zool. Jabrbueb., Syst., <&c., VI. 1892, p. 582. 

Carapace, in the adult, ovoidal, with 3 sharp, usually recurved, 
spines — one at either extremity of the posterior margin, and one very 
long one iu the middle line just above the posterior margin. On the 
surface of the carapace are (1) some scattered punctiform granules, 
almost invisible to the naked eye in the adult (except on the basal half 
of the median posterior spine wher'e they are always Lirge and numer- 
ous), and (2) a longitudinal median cariiia, almost or quite obsolete in 
the adult. The x-egions of the carapace are not well defined. 

The front is broadly bidentate, and is pi’ominently convex dor- 
sally, but projects so little beyond the edge of the buccal cavern that 
the spiniform angles of the branchial channels and the tips of the 
external maxillipeds can be seen beyond it in a doiml view : it and the 
neighbouring parts are usually somewhat pubescent. 

Behind the tip of the front the antero-lateral boundary of the cara- 
pace is formed by the obliquely-^facetted side-wall of the sub-hepatic 
region, the facet being bounded above and below by beaded lines on 
both of which, near their posterior end, is a tubercle or tooth : the sur- 
face of the facet is quite smooth. 

Behind the hepatic facet, between it and the branchial I’egion, is 
a very well defined notch corresponding with a depression on the pteryg- 
ostomian face, this again being iu continuity witli a well-cut longi- 
tudinal groove f quite independent of the epimeral sutui^e) that traverses 
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the side-wall of tbe carapace just above the somewbat tMckened epi^ 
meral edge, — tbe whole foreshadowing the thoracic sinns of iiewcosta. 

Behind this notch the lateral border of the carapace is defined by 
a finely beaded line, the first few beads being sometimes, in non-adnlts, 
somewhat dentiform. 

The external maxillipeds are granular and hairy distally, and in 
the female are hairy all along their apposed edges. 

The chelipeds vary a good deal according to age and sex, but are 
always leather slender. In the adult male they are from 2f to 3| times 
the length of the carapace ( without spine), in the adult female a little 
over twice. The cylindrical arm has the proximal half to three-quartei’S 
closely covered on all but its under surface with enlarged vesicular 
granules. The hand though slightly broadened at base, is of an 
elongate rather slender form : in the adult male it is abont f the length 
of the carapace (without spine), in the adult female half or a little 
more than half. The fingers in the adult male are from | to f , io the 
adult female about f , the length of the band : they are gently curved, 
a little bent inwards, and somewhat slender, and their opposed edges 
meet throughout and are finely denticulate, with larger denticles at 
regular rather distant intervals. 

Tbe legs are slender and not, or hardly, longer than the arm ; their 
dactylus is narrowly lanceolate and fringed with longish stiffish hairs, 
as is also tbe dorsal edge of the propodite. 

On the long penultimate piece of the male abdomen is a terminal 
granule. 

Colours in spirit : pinkish flesh-colour, the chelipeds and legs cop- 
pery, the front and branchial regions often with a bluish tinge. 

The largest adult male in the Indian Museum collection has the 
carapace 28 millim. long (without spine) and 23 millim. broad. 

Found on both coasts of the Peninsula, at the Andamans, and in 
the Persian Gulf. 

In the Indian Museum there are 57 specimens, including numerous 
adults of both sexes. 

[ Myra jpentacantTia^ n. sp. ? 

Most 2 >rohahly the young of M. fugax. 

Differs from Myra fugax Fabr. in the following characters : — 

(1) the carapace is almost circular, and is somewhat depressed, 
except in the middle line where it is strongly carinated : 

(2) tbe front is thickly pubescent, and the whole of the fi^ee edge 
of the buccal cavern is visible beyond it in a dorsal view : 

(3) the intestinal region is well defined and rather tumid, and is 
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surmounted in the middle line ky a raised cluster of granules, terminat- 
ing, but discoBtinuous with, the carina of the carapace : 

(4) in addition to the 3 spines on the posterior margin of the 

carapace there is a spine or splnule on either postero-latei*ai margin 
aboTd the last pair of legs: \ , 

(5) on the aiitero-lateral margin, immediately behind the branchio- 
Iiepatic notch, are several denticles. 

The chelipeds are not qnite twice the length of the carapace : they- 
are slender, and their constituent pieces have the same proportions as in 
the adult female of M.fugax. 

The cai'apace of an average specimen is 8*5 millim. long and 8 
millim. broad. 

In the Indian Museum are 29 specimens from both coasfcs of the 
peninsula. Commonest at about 25 fathoms. 

I regard these as the very young of M, fugax first because among 
57 specimens of that species in the Indian Museum there is not a single 
very young ope, and secondly because a fine large adult male of that 
species in our collection has the additional spine well developed on one 
side. Again it is suggestive that although If. jpentacantha appears to 
be a common enough form, it is never found as an adult. J 

42. Myra aflnis, Bell. 

Mym ajfmisy Bell, Trans. Linn. ,Soo. Yol. XXL 1855, p. 296, pi. xxxii. fig. 3, and 
Oat. Lcncoa. Brit. Mua., p. 12 : Sfcimpson, Froc. Ac. Xat. Sci. Phiiad. 1858, p. 160: 
Haswell, P. L. S. N. S. Wales, IT. 1879, p. 50, and Cat. Anstral. Crust., p 121 : 
Miers, Zool. H. M. S. ^ Alert? pp. 184, 150, and ‘ Challenger ’ Braohyura, p. 315 : 
A. O. Walker, tTonrn. Linn. Soc., ZooL, XX. 1890, p- 111. 

Myra mamillaris^ Miers (nee Bell), Miers, Trans. Linn. Soc. (2) I. 1875-79 
(1877) p, 239, pi. xsxviii. figs. 25-27, and ‘ Challenger’ Bracliynra, p. 315. 

Myra suhyranidata, Kossmann, Beise roth. Meer. Crust., p. 65, pL i. fig. 7, and 
Archiv. fiir Xatnrg. XLIY. 1878, p. 256. 

? Myra australis, Haswell, Proc. Linn, Soc. S. Wales, lY. 1879, pp. 50 and 
404, pi. V. fig. 3, and Cat. Austral. Crust., p. 122 : Miers, Zool. H. M. S. ‘Alert’ 
pp. 184, 251, and ‘ Challenger ’ Brachynra, p. 315 : A. O. Walker, Jonrn. Linn. Soc. 
ZooL, XX. 1890, p. Ill : J. K. Henderson, Trans. Linn. Soc., ZcoL, (2) V. 1893, 
p,402. 

Myra punctata, deMan, Jonrn. Linn. Soc., ZooL, XXII. 1878, p. 205 (nec synon). 

Differs from Myra fngax, adult males being compared, in the 
following characters : — ^ 

(1) the carapace, incinding the surface of the sub-hepatic facet, is 
covered with crisp granules, ail very plainly visible to the naked ejm ; 
its longitudinal median carina is persistent and granular ,* its postezdor 
marginal spines are shorter and blunter, the middle one being sharp 
and recurved, the lateral ones dentiform: 
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(2) the chelipeds are stouter and shorter, being a little less than 
twice the length of the carapace (without spine) ; the hand especially 
is stouter and shorter, being hardly half the length of the carapace ; 
the fingers are about f the length of the hand : 

(3) the long penultimate piece of .the male abdomen carries a strong 
terminal tooth. 

Colours in sphut: some reddish or oi’ange markings on the cara- 
pace, and some broad orange-reddish cross-bands on the chelipeds. 

The largest adult male in the Indian Museum collection has the 
carapace 17 niillim. long and 15 millim. broad. 

In the young the intestinal region is distinctly delimited, rather 
tumid, and is surmounted by a I'aised cluster of granules terminating, 
hut discontmuous with, the median Carina of the carapace. 

In the Indian Museum collection are 16 specimens from Arakan, 
Mergui, Andamans, Granjam coast, and the Persian Gulf, 

The specimens here included comprise (1) adult forms that answer 
to Bell’s descriptions and figures of M. afmis SLiid are readily distin- 
guishable from Jf. fngax (a) by the relative stoutness and shortness of 
the chelipeds and hands and, (5) by the shortness and coarseness of the 
spines, and (2) half-grown forms that correspond with HasweU’s figui'e 
of i¥: attsifmhV, and Miers’ figures of M. mamillaris {loo. cit.) which 
Miers in his work on the ‘ Challenger ’ Brachyura refers to Jf. australis. 
Although Has well’s figux-e and description hardly correspond — e.y,, the 
fingers are described as being about half the length of the hand, but 
are figured as nearly equal to the hand in length — I cannot hut think 
that his species represents the immature form of M. affinis. 

In very young specimens there is a denticle or enlarged granule on 
either postero-Iateral margin above the last pair of legs. 

43. . 3Iyra hrevimana^ n. sp. * 

Differs from Jf. fugax, a large series of fully adult males and 
ovigerous females being compared, in the following characters : — 

(1) the carapace is much more convex, being ovoid in the male, 
suhglohular in the female ; its surface, including the suxfface of the sub- 
hepatic facet, is ciusply granular and its longitudinal median carina is 
persistent and granulax’, as in Jf affinis ; the posterior marginal spines 
are as in Jf affinis, the middle one being short stoat acute and recurved, 
the lateral ones being dentiform : 

(2) the front is much more deeply and acutely hidentate, and 
otheiwise is shaped much as in Leucosia, being sfcx'ongly convex, beiii»' 
delimited from the hepatic regions on either side by a hollow, being 
well recurved upwards, and projecting so far that no part whatever of 
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tlie buccal frame dr of ilie external maxillipeds can be seen in a dorsal 
view even in tlie deep incision between the frontal teeth : 

(3) the tooth on the posterior part of the upper of the two lines 
that defines the hepatic facet is almost as large and pi^ominent as that 
on the lower : 

(4) the clielipeds are quite similar in both sexes, and are stout, 
espocially the hand ; they ai^e Just under twice the length of the carapace 
(without spine). The hand is hardly two-fifths the length of the cara- 
pace (without spine), is more than half as broad as long, and is some- 
what inflated ; the fingers are as long as the hand, the dactylus being 
plainly longer than the outer border of the hand : 

(5) on the long penultimate piece of the male abdomen is a strong 
terminal tooth. 

Colours in spirit : regions of carapace defined by broad orange-red 
markings, some broad orange-red cross-bands on clielipeds, one of which 
occupies the basal half or three-fourths of the fingei's. 

Carapace in the adult male 16 milliin. long and 14 miilim, broad, 
in the adult female 20 miilim. long and 18 miilim. broad. 

In the Indian Museum are 34 specimens from Arakan, Mergui, 
Gan jam, and Ceylon, usually at depths of about 30 fathoms. 

In the young the intestinal I'egion is well defined and tumid, and is 
surmounted by a raised cluster of granules in a line with the median 
longitudinal carina. 

The prominent front, the stout ohelipeds, and the short inflated 
hands are characters by which this species is easily recognized. 

44. 3fgra damlegemzSy Has well. 

If 7/m darnleyenstif, Haswell, Proc. binn. Soc., N. S. Wales, lY. 1879, p. 52, pi. v, 
fig. 4, and Oat. Austral, Crust, p. 122 : Miers, * Challenger ’ Brachyura, p. 316. 

Carapace sub-piriform, globous dorsally, the lateral margins full 
and inflated and not defined by any beaded line ; the surface very finely 
and closely granular (under the lens) ; the intestinal region faiidj well 
defined, as ai’e also the branchial regions posteriorly. 

The three processes on the postexuor margin are not spines, but 
broadly-laminar petaloid lobes. 

The front is prominent, but the dentiform ends of the walls of the 
branchial canals can be seen beyond it in a dorsal view : it is deeply 
channelled in the middle line, dorsally, and has a fluted appearance : the 
outer wall of the orbit has the same elegantly fluted appearance, owing 
to the depth of the sutures and the convexity of the surfaces between 
the sutures. 

Behind the front the side-wall of the hepatic regions is full and 
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convex, not flattened and distinct! j facetted as it is in otker species : it 
bears, however, a strong mammillarj tubercle. As in tbe other species, 
there is a well-defined notch in the antero-lateral margin between the 
hepatic and branchial regions — the notch as usual being in continuity 
with a crease in the pterjgostomian face, and this with a groove in the 
lateral wall of the carapace. 

The external maxillipeds are granul ar and hairy dist ally, being alike 
in both sexes. 

The chelipeds are alike in both sexes and are about twice the length 
of the carapace : all the surfaces of the arm in the greater part of its 
extent are vesicular-granular, but the granules are only just visible to 
the naked eye. The hand is short, about one-third the length of the 
carapace (without spine), and is somewhat infl.ated. The fingers are 
markedly longer than the hand, the dactylus being about half again as 
long as the outer border of the hand. 

The long penultimate piece of the abdomen of the male carries a 
stout terminal denticle. 

Colours in spirit much as in If. hremmana, the regions of the cara- 
pace being defined by broadish orange-red markings, and the chelipeds 
having some broad cross-bands of the same colour, but these never in- 
volve the fingers, which are white. 

In the male the carapace is 13 millim. long (without spine) and 
11 millim. broad, in the female 15 millim, long and IS miliiin, broad. 

Ill the Indian Museum are 52 specimens, including adult males 
and ovigerous females, from the Andamans, Maldives, Palk Straits, 
and from off Ceylon 34 fms. 

In many adult females, as in most young, there is in the middle 
of the carapace a cruciform constellation of 5 enlarged bead-like gra- 
nules or denticles. In the young also the side wall of the hepatic 
region is not so much inflated and even shows traces of flattening, 
while the tumid intestinal region is surmounted by an enlarged granule, 
and on either postero-lateral margin (in the very young), just above 
the last pair of legs, is a denticle or enlarged granule. 

45. Mgra elegans, Bell. 

Myra elegans, Bell, Trans. Linn. Hog. YoL XXI. 1855, p. 297, pL xxxii. fig. 4, 
and Cat. Leucos. Brit. Mas. p. 13. • 

Carapace elongate-oval tapering to a long acute spine at the 
posterior margin, half again as long as broad without the spine, nearly 
twice as long as broad with the spine. On either side of the spine is a 
spinule situated at either extreme of the short posterior margin, and a 
little in advance of these^ on either postero-lateral margin, just above 
the last pair of legs, is sometimes a sharp denticle. 
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Tlie carapace is travei'sed loDgittidiimilj, from tlie middle of tke 
gastric region, by a broad isli granular carina, and there is an elongate 
patch of grannies along the middle of either branchial region and a 
patch round and on the big posterior spine ; otherwise the carapace is 
smooth. 

The front is broadly bilohulate, each semi-circular lobule having 
a knife-edge, and although it projects beyond the margin of all parts 
of the buccal cavern, yet the liaiiy tips of the external maxillipeds can 
be seen beyond it in a dorsal view. 

Behind the front the side wall of either sub-hepatic region forms 
a not very well marked hairy facet, behind which there is no well 
marked marginal notch as there is in the other species. The lateral 
margins of the carapace are well defined and beaded throughout. 

The cheiipeds are neaidy similar in both sexes, being slender and 
short — only about i| times the length of the carapace ( without spine) : 
the upper surfaces of the cylindrical arm are covered with enlarged 
vesicular granules in the greater part of their extent, and the under 
surface at base only: the hand is short, hardly a quarter the length of 
the carapace (without spine) : the fingers are almost one-fourth longer 
than the hand. 

The legs are compressed, especially the cax'popodites and propod- 
ites, the latter and the dactyli having hairy edges. 

The long penultimate piece of the abdomen of the male has a 
terminal denticle. 

The largest male in the Indian Museum has the carapace 12 millim, 
long and 8 millim. broad : in an apparently adult female the carapace is 
15*5 millim. long and 10*5 millim. broad. 

A young a>ad two apparently adult males and an adult female from 
a muddy bottom, in 12 fms., off the Madras coast, and a young male 
from off the Arakan coast 13 fins., are in the Indian Museum. In the 
last mentioned the wrist and hand are elegantly fiuted with lines of 
raised granules. 

Although our female is not laden with eggs, I conclude that it is 
adult because it has the wide deep brood-chamber with the broad con- 
vex abdominal lid so familiarly found in the adult females of the 
Leucosidm. Moreover the carapace is stained and worn as if it had not 
been renewed for a long time. Myra elegans is certainly not the young 
of any other Indiau species. 

Ledcosia, Fahr. 

Lf^iicosia, Fabrioias, Ent. Syst. Siippl., p. 349. 

X^eiicosia^ Milne Edwards^ Hist. Xat. Orusife. II. 121. 

J, n, 27 
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ieMCosza, Bell, Trans. Linn, Soc. Tol. XXI. 1855, p. 281, and Cat. Lencos. Brit. 
,M ns.,' p.,5. 

Leucosia, A. Milne Bdwards, Xonv. ArcHv, dn Mus. X. 1874, p. 39. 

XewcosM, Miers, ‘ Challenger ’ Braobyura, p. 322. 

Tlie whole exo-skeleton is of the consistence and appearance of 
glazed porcelain. 

Carapace exti'emely convex, sub -circular or subrliomhoidal to hexa- 
gonal in outline, perfectly smooth, witli none of the regions- — except 
sometimes the hepatic — defined: in front of the hepatic regions it 
is produced to form a soi’t of upturned snout, underneath the tip of 
which are found the minute eyes sunk in deep round complete orbits, 
the obliquely-folding antennules, and the minute antennse lying below 
the antennules. 

The lateral epibranchial angles of the carapace form on either side 
a distinct lobe, which is bent downwards towai’ds the base of the 
chelipeds to form the eave of a deep sinuous depression in the side- 
wall of the carapace, known as the thoracic sinus. 

The true postero-lateral margin of the carapace is ill-defined 
posteriorly, and the epimeral edge of the carapace — which practically 
takes the place of most of the postero-lateral margin — is greatly 
thickened and elegantly milled. These epimei’al edges on either side 
are continuous with a finely-headed crest that forms the posterior 
margin of the dorsum of the carapace ; and below this j^osterior margin 
the carapace ends in a defiexed posterior wall. 

The buccal cavern is elongate-triangular, and the front pai’t of its 
side walls are coincident with the sides of the snout-like front of the 
carapace : the acutely-triangular merus of the external maxillipeds is 
about as long as the ischium, and the outer margin of the exognath is 
almost straight. 

The. chelipeds are symmetrical and, relatively to the legs, very 
massive ; they are a little longer in the male than in the female, but are 
very rarely more than half again as long as the carapace : the margins 
and certain parts of the surfaces of the arms are ornamented with large 
polished pearly tubercles : the hands are usually short and broad and 
little longer tlmn the fiingers. The true legs are small. 

.The abdomen of the male consists usually of 4 pieces, but the two 
large middle pieces (which are formed of 5 terga) are sometimes fused, 
into one : the abdomen of the female also, consists of 4 pieces usually, 
hut the large oval third piece (which is formed of 4 terga) is sometimes 
fused wfith the second piece. 

The so-called thoraoio sinus of Leucosia is simply an invagination of the after 
part of the pterygostomiau region and of the side-wall of the carapace, as may be 
seen by comparing cleaned carapaces with those of other Leucosines. 
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Tlie invnginatio!! seems to be cliiefly due to the pushing up of the epimeral 
mnrgm against the resistance of the vault of the carapace — a pushing up which 
may be inferred from the position of what remains of the “ epimera.! suture.’^ 

The origin of the thoracic sinus from such a simple invagination is very appar- 
ent ill the isolated carapace of Leuco^^ia unidentata. Here, viewed from, the inside 
of the carapace, the thoracic sinus is seen as the convexity of a pocket ; and, viewed 
from the outside, the mouth of the sinus shows as a ring of large granules or 
puckers resulting from invagination. 

Key to the Indian species of Leucosia. 

A, Normal genera : free edge of front projecting beyond the 
epistoine : hands not foliaceous : — 

I. Carapace conspicuously longer than broad, bluntly 
rhomboidal, quite devoid of definite pubescence, the 
thickened epimeral edge never visible in all its extent, 
dorsally, when the carapace is held, without any inclin- 
ation, straight in front of the observer’s eyes : front 
never ending in three sharp horizontal prongs: the 
thoracic sinus always defined in some part of its extent 
by large granules visible to the naked eye : no extensive 
growth of hair, or definite patches of spongy pubes- 
cence at the base of the upper surface of the arm: 
meropodifces of legs snbcylindrical : abdomen in both 
sexes consisting of 4 pieces : — 

1. Outer edge of hand never carinate : front dorsally 
convex in all its extent: posterior margin of carapace, 
in the adult, usually gently convex, with its external 
angles not defined : — 

i. True postei’o-lateral margin of carapace beaded 
as far as the level of the base of the last pair of legs : 
ventral surface of ischium of external maxillipeds of 
female almost flat — never broadly carinate — 
a. A loop of large granules between the base of the 
chelipeds and the margin of the carapace: two 
small red and white ocelli on either side of the 

gastric region .... L. unidentata, 

h. A single row of large grannies between the base 
of the chelipeds and the margin of the carapace, 
and above it a second row of very small granules 
running into the puckered edge of an almost cir- 
cular bight in the pteiygostomian region : no ocelli X. ohtusifrons, 
ii. True postero- lateral margin of carapace beaded 
only up to the level of the base of the first pair of true 
legs : a single row of large granules between the base 
of the chelipeds and the margin of the carapace ; — 
a. Carapace, excluding the whole front, broader 
than long, its posterior margin gently convex : — 
aa. Thoracic sinus deep, the convex edge of the 
pterygostomian region, which defines the sinus 
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anteriorly, being finely granular : front ending in 
a triangular projecting beak : ventral surface of 
ischium of external maxillipeds of female broad- 
ly carinate up to a stout terminal tooth i— 
tt. Hepatic regions each forming a strong 
mammary bulge, dorsally, quite independent 
of the general convexity of the carapace : 
meropodites of ti'ue ambulatory legs perfectly 

smooth X. longifron&ff 

0. Convexities of hepatic regions hardly dis- 
tinguishable, dorsally, from the general con- 
vexity of the carapace: meropodites of true 
ambulatory legs vrith some longitudinal granu- 
lation:— 

cl. Meropodites of legs with 8 rows of 
granules : inner edge of hand with several 
rows of granules : size under 25 millim.,*.... L, neocaledonica. 
c2. Meropodites of legs with a single row 
of granules: inner edge of hand with a 
single row of granules : size over 35 millim. L.urania. 
hb. Thoracic sinus shallow, the convex edge of 
the pterygostomian region, which defines the 
sinus anteriorly, smooth and entire : edge of front 
sharply transverse, and sinuous : ventral surface 
of ischium of external maxillipeds of female 

non-carinate Z,haswelU, 

b. Carapace, excluding the front, as long as broad, 

its posterior margin almost straight L,marm6rea^ 

2. Outer edge of hand raised into a sharp carina : pos- 
terior margin of carapace, in the adult, straight, with 
its external angles pronounced 
i. Front dorsally concave in the middle line an- 
teriorly : — 

a. Size medium (carapace over 20 millim. long) ; 
thoracic sinus defined ventrally by a row of granules 

of which 3 or 4 are pearl-like * L. >pallida. 

b. Size small (carapace under 15 millim. long) : 
thoracic sinus with at most three granules, two of 

which are very large and reniform or fungiform ... X. whitmeeL 
if. Front convex dorsally in all its extent, produced 
beyond the orbits into a broadly triangular point as in 

L, longifrons jq, corallkola. 

11. Carapace conspicuously longer than broad, sharply 
hexagonal, devoid of definite pubescence outside of the 
thoracic sinus, the thickened epimeral edge visible, dorsally, 
in all its extent when the carapace is held without any 
inclination straight in front of the observer's eyes : front 
ending in three sharp vhorizontal prongs; the thoracic 
sinus is filled with hair, and is not defined in any part of 
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its extent by grannies visible to the naked eye : a definite 
patch of encrusting spongy pubescence at the basal end 
of the upper surface of the arm ; meropodites of legs 
compressed : abdomen of the male consisting of 3 pieces, 
of the female of 4* ]ueces : — 

1. Front much broader than long, distinctly trigonal, 
its sides merging in the antero-lateral borders of the 
carapace without any very abrupt transition : tlioracic 
sinus deep, the edge of the pterygostomian region, 
which forms the anterior boundary of the sinus, convex 
and granular or milled : surface below the posteidor 
margin of the dorsum of the carapace sharply granu- 
lar: — 

i. Outer limb of the thoracic sinus not invading the 

antero-lateral margin of the carapace L. craniolarin. 

ii. Outer limb of the thoracic sinus invading, and 
causing a marked emargination of, the antero-lateral 

border of the carapace L. rittata, 

2. Front about as long as broad, with the sides sub- 
parallel or, at any rate, forming an abrupt junction with 
the antero-lateral borders of the carapace : thoracic 
sinus shallow, the edge of the pterygostomian region, 
which forms the anterior boundary of the sinus, not 
strongly convex and not granular or milled : — 

i. The edge of the pterygostomian region that bounds 
the thoracic sinus almost straight : surface of cara- 
pace below the posterior margin of dorsum granular : 
inner surface of hand with two prominent sharp-cut 

rows of granules ; size about 14 millim Z, rhomhoidaUs, 

ii. Edge of the pterygostomian region a little convex : 
surface of carapace below posterior margin smooth : 
inner surface of hand smooth, or with a single row 

of obsolescent granules: size about 18 millim L. ^uhescens, 

III, Carapace as broad as long, urn-shaped or broadly 
hexagonal, often with a strip of thick fur along the 
postero- lateral border, the thickened epimeral edge visi- 
ble, dorsally, in all its extent when the carapace is held 
without any inclination straight in front of the observers 
eyes : front obtuse : the thoracic siuns with or without 
granules : either a definite patch of spongy pubescence 
or a good deal of coarse hair at the basal end of the 
upper surface of the arm : meropodites of legs com- 
pressed : [abdomen of male consisting of 4 pieces, that 
of the female of 3, or if of 4, then the 3rd piece is again 
incompletely subdivided]: size very small, rarely 14 
millim. : — 

1. Lateral epibranchial angle and true postero -lateral 
border of the carapace with a sharply defined edging 
of thick fur ; — 
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i. Outer edge of hand, if sharp, never distinctly 
carinate: front with the dorsal surface uniformly 
convex : — 

«. Thoracic sinus defined ventrally by relatively 
large granules : hepatic region culminating, dor- 
sally, in a granular eminence : arras covered with 
tubercles : hands subglobular : abdomen of feraale 
of 4 pieces, the large third piece incompletely 

subdivided into three 

b. Thoracic sinus not defined by granules : hepatic 
regions smooth and ill-defined: surfaces of arras 
not everywhere invested with tubercles, a definite 
patch of spongy pubescence at the basal end of 
the upper surface: hands of the ordinary form: 
abdomen of female formed of 3 pieces 
aa. Four rows of tubercles — including those on 
the Inner and outer margins — along the upper 
surface of the arm : fur and pubescence on cara- 
pace and chelipeds black (in spirit) : carapace 

(in spirit) reticulated with bright brown 

bb. Upper surface of arm with only a few tuber- 
cles besides those on the margins : fur and 
pubescence yellowish white: carapace covered 
with crimson spots 

ii. Outer edge of hand strongly carinate : front with 

the dorsal surface concave in the middle line giving 
a hilobed appearance 

2. Lateral epibranohial angle and true postero-lateral 
border of the carapace devoid of fur 

i. Front prominent beyond the hepatic regions: pos- 

terior border of the carapace not equal in length to 
half the greatest breadth of the carapace : thoracic 
sinus deep and sharply defined in front : hand hardly 
longer than the fingers......................... 

ii. Front hardly prominent beyond the unusually 
strong convexity of the hepatic borders : length of 
the posterior border of the carapace more than half 
the greatest breadth of the carapace: hand about 
twice as long as the fingers ....................... .... .. ... 

B, Peculiar GBNEBA :— 

I. Free edge of front not projecting beyond the level of 
the epistome* Otherwise belonging to the craniolaris 

group 

* II. Hands foliaoeous : chelipeds shorter than the carapace : 
thoracic sinus iU defined. Otherwise belonging to the 
longifrons and marmorea group, 


L, whitei. 


L, margaritata. 


L, hpematosticta* 


L, elata. 


L, cummgvL 


X. sima* 


L. tf uncat a. 


X, %iliyllochira. 
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46. leucosiaunidentata^'De'H.m^n. 

Leucosia tmidentata^ BeHaau, Faun. Japon., Crust., p. 133, pi. xxsiii, fig. 3 : Bell, 
Trans. Lmn, Soc. Tol. XXL 1855, p. 284>, and Oat. Leucos. Brit. Mus. p. 6: Haswell, 
P. L. S., X. S. Wales, VoL IV. 1879, p. 44, and Oat. Austral. Crust, p. 118. 

Leiicosia oltusifrons var. unidentata^ Ortmann, Zool. Jahrbuolier, Syat, etc., VL 
1892, p. 585. 

Carapace bluntly bexagonal or subcircular, about uine-tenibs as 
long as broad : its surface perfectly smooth and devoid of hair : its antero- 
lateral borders sinuous, convex, faintly beaded anteriorly, strongly 
beaded posteriorly: its true postero-lateral border distinctly beaded or 
crenulate up to the level of the base of the last pair of legs : its thick- 
ened milled epimeral edge, ■which is continuous with the posterior 
margin and ends at a sharp tooth just behind the base of the chelipeds, 
is not visible, dorsally, when the carapace is held, without any inclina- 
tion, straight in front of the observer’s eyes : its posterior margin short, 
gently curved, finely beaded, with the deflexed surface below it quite 
smooth. 

The puckered mouth of the pterygostomian invagination — the 
thoracic sinus of Bell and subsequent authors- — shows as a roughly 
9-sbaped loop of equal-sized large pearly granules situated between 
the base of the chelipeds and the strongly-pronounced lateral angle, or 
eave, of the carapace : the pterygostomian plate is deeply indented, 
transversely, in front of this loop of granules. 

The convexities of the hepatic regions are an almost indistinguish- 
able part of the general convexity of the carapace. 

The front is prominent, dorsally convex, and truncate-triangular ; 
its length is less than its breadth ; its front edge is strongly deflexed 
and very faintly trilobed, the middle lobe being mucronate. 

The ventral surface of the ischium of the external maxillipeds in 
the female, as in the male, is flat and smooth. 

The chelipeds in the adult male are considerably more than half 
again as long as the carapace. The upper surface of the arm has two 
divergent longitudinal rows of pearly tubercles in addition to those 
that bound its inner and outer borders : these two rows start from a 
basal emiuence formed of 7 or 8 smaller coalescent tubercles, and end 
near the distal quarter of the arm. The inner surface of the arm is 
completely covered with pearly tubercles of unequal size: the under 
surface is smooth except in its basal third, or half. The wrist is smooth 
except for two lines of bead-like granules bounding its inner surface, — 
one line dorsal in position, the other ventral. The hand and fingers 
together are as long as the arm. The hand is half again as long as 
broad, its narrow inner surface bears several rows of small bead-like 
granules the upper and lower of which arc sharply defined and converge 
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elegantly to the immobile finger, along wbicb they are nsnally continued 
for some distance. The fingers are as long as the hand, and have their 
opposed edges crenulate throughout their extent. 

The legs have stout subcylindrical meropodites (the trigonal origin 
of which, however, is shown by three longitudinal rows of fine granula- 
tion), inflated carpopodites, stout dorsal ly-sharp-edged propodites, and 
bx’oadly lanceolate, or palmulate, dactyli. 

The abdomen in both sexes consists of 4 distinct pieces, the third 
piece in the male bearing a strong tooth in the middle line. 

Golours in spirit: carapace slate-grey with four small ocelli— two 
on either side of the gastric region : the ocelli have broad red circnm- 
fereuces and small white centres : the pearly tubercles of the up- 
per surface of the arm have the base orange-red and the apex white : 
the fingers have a yellowish red base, and the legs are indefinitely 
handed with yellowish red. 

The carapace of an adult of average size, of either sex, is about 
30 millim. long and 27 inillim. broad. 

In India this species has been found only off the Malabar Coast 
at 45 fathoms. In the Museum collection are an adult male and female, 
and three ha,lf-grown females from the Malabar Coast, (and four adult 
females from Hongkong.) 

4i7 . . Leiccosia ohiudfrons, 

Leiicosia oUuaifronSi De Haan, Faun. Japon. Crust, p. 133, pi. xxxiii. j6g. 2 : Bell, 
Trans. Linn. Soo. Yol. XXI. 1855, p. 284, and Cat. Leuoos. Brit, Mus. p, 6 : 
A. Orfcmann, Zool. Jahrbucher, Syst. etc. YI. 1892, p. 585. 

Difi:‘ers from L. tmidentata^ De Haan, only in the following charac- 
ters, adults of both sexes being compared : — 

1. The puckered mouth of the pterygostomian invagination — or 
thoracic sinus — is still visible in all its extent as a long loop of granules 
lying between the base of the chelipeds and the eave of the carapace ; 
but the gi*anules of the dorsal limb of the loop are so small as to be 
only visible with a lens ; those of the front convexity of the loop have-— 
by a further infolding of the pterygostomian region — become partly 
welded together and cut off to form an almost isolated ring j while only 
those that form the ventral limb of the loop remain as large separate 
granules, 

2. The two rows of tubercles on the upper surface of the arm are 
shorter, ending within the proximal half of the arm. 

3. The chelipeds, in the adult male, are less than half again as 
long as the carapace. 

4. The dactyli of the legs are narrowly lanceolate, nob palmulate. 
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5. On eitlier side of the gastric region are two white spots, instead 
of two red and white ocelli. 

6. The body is somewhat smaller, the carapace in the average 
adult male measuring 25 by 23 millim., and in the average adult female 
26 by 24 millim. 

In the Museum Collection are 2 adult males, 4 egg-laden females, 
2 young males, and a young female, from the Coromandel Coast. 

The structural and colour differences hold good irrespective of age 
or sex, and I therefore think that Be Haan’s separation of this species 
from the preceding is justified. 

48. Leucosia longifrons, Be Haan. 

? Cancellus anatum secundus, Eumph, Amboiu. Rariteitkamer, I. 27, pi. x. fig. B. 

? Araneus marinwSf Seba, Thesaurus, III. 46, pi. xix. figs. 4, 5. 

Zeucosia longifrons^ De Haan, Faun. Japon. Crust, p. 132, pi. xxxiii, fig. 4 ; 
Bell, Trans. Linn. Soc. Vol. XXI. 1855, p. 284, and Cat. Leucos, Brit. Mus. p. 6 ; 
A. Orfcmann, Zool. lahrbuoh., Syst. etc., VI. 1892, p. 585. 

? Leucosia Urania,^ G-uerin, loon. R. A. Crust., pi. vi. fig, 4 (nec Herbst). 

Leucosia polita, Hess, Archiv fur Haturges. XXXI. i. 1865, pp. 155 and 172, pi. 
vi. fig. 14; (and ? Haswell, Oat. Austral Crust, p. 120); fide de Man, Zool. Jahrbuoh, 
Syst. etc., II. 1892, p. 585. 

Leucosia ornata^ Miers, Trans, Linn. Soc., Zool., (2) 1. 1875-79, p. 236, pi. xxxviii. 
figs. 7-9. 

Leucosia urania, de Man, Journ. Linn. Soc., ZooL, Vol. XXII. 1888, p. 197 {neo 
Herbstj. 

Carapace bluntly rhomboidal, about nine -tenths as long as broad : 
its surface perfectly smooth and devoid of hair : its antero-lateral bord- 
ers finely beaded, and strongly sinnous, owing to the prominence of the 
edge of the well-defined hepatic region : its true postero-lateral border 
beaded only as far as the level of the first pair of legs (2nd pereiopods) : 
its thickened milled epimeral border is visible, dorsally, only in its post- 
erior third when the carapace is held^, without any inclination, straight 
in front of the observer’s eyes: its posterior margin short, gently 
curved, and finely headed, with the deflexed surface below it quite 
smooth. 

The thoracic sinus is no longer recognizable as the puckered mouth 
of a simple pterygostomian invagination : it is now a roughly Y-shaped 
cavity, the tail of the Y -being defined by a line of 6 or 7 large pearly 
granules continuous with the milled epimeral edge of the carapace, the 
concavity of the fork of the Y being defined by tbe convex crenulated 
edge of the pterygostomian region, and the outer limb of the Y being 
a good deal longer than the inner. 

The hepatic regions are strongly convex dorsally, their convexities 
being quite independent of the general convexity of the carapace, 

J. iL 28 
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The front is prominent, triangular, and dorsally convex ; its length 
is at least equal to its breadth, and it ends in a pro jeoting laminar 
triangular tip. 

The ventral surface of the ischium of the external maxillipeds 
of the female is strongly convex up to a stout terminal tooth. 

The chelipeds, in the adult male, are less than one-third longer 
than the carapace. The upper surface of the arm has both its anterior 
and posterior borders defined by a distally -in complete row of tuberclevS, 
and, besides the basal eminence formed of 6 to 8 coaleseent granules, 
has four— rarely five or more— large tubercles disposed in an irregular 
square just beyond the basal eminence : the inner surface of the arm 
has a few tubercles in its proximal half, as has also the under surface in 
its proximal fourth. The wrist is quite smooth. The hand is very 
little longer than broad, its inner edge bears a single row of granules 
•which are often indistinct. The fingers are not much shorter than the 
hand, and their opposed edges are crenulate— and that but indistinctly— 
only in their distal two-thirds. 

The legs have stout, subcylindrical, perfectly smooth meropodites, 
inflated carpopodites, propodites with a sharpish dorsal edge, and, in 
the case of the last pair, with the ventral edge sharp also, and narrow- 
ly lanceolate dactyli which are more than half again as long as their 
propodites. ' 

The abdomen in both sexes consists of 4 distinct pieces, the third 
piece, in the male, having a denticle in the middle line. 

Colours in spirit : carapace light yellowish-brown, with a horseshoe 
of six impressed white spots in the gastric region, and with a narrowly 
defined red ring in either branchial region posteriorly; legs broadly 
banded with yellowish red ; fingers with reddish base and white tip ; 
tubercles on upper surface of arm with red base, sharply defined, and 
white apex. 

The carapace of an average adult male is 22 millim. long and 
18 millim. broad, of an adult female 25 millim. long and 22 millim. 
broad. 

Over 80 specimens of all ages, from tbe Andamans, Mergui, Ceylon, 
and the Persian Gulf. 

48a. Leucosia longifrons^ var. neocaledonica, A, Milne Edwards. 

Le^cosia neocaledonica, A. Miine Edwards, ISfouv. Arcbiv. du Mns. X- 1874*, p. 40, 
pi. ii. fig. 1 ; and ? Haswell, P. h, S., N. S. Wales, Vol. IT. 1879, p. 46 5 and ? d© 
Man, Notes Leyden Mas. III. 1881, p. 123. 

f Leucosia urania, de Man, Notes Leyden Mns. III. 1881, p, 256. 

This is certainly a well-marked variety, and perhaps a distinct 
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species. It differs from L. longifrons, De Haan, only in the following 
characters, adults of both sexes being compared : — 

1. The carapace is closely punctate. 

2. The anterodateral border is crennlate. 

3. The hepatic regions although equally convex in the antero- 
lateral margins, have their dorsal convexity hardly distinguishable 
from the general convexity of the carapace. 

4. The terminal tooth on the ventral surface of the ischium of the 
extemal maxillipeds of the female is extremely acute and prominent. 

5. Along the inner edge of the hand, below the upper row of 
granules, which are very distinct, are several indefinite rows of granules. 

6. Along the inner edge of the npper surface of the wrist is a 
line of 3 or 4 granules. 

7. The meropodites of the ambulatory legs have three distinct 
longitudinal lines of granules,— one dorsal, two ventral. 

8. The propodites of the ambulatory legs have their dorsal edges 
not merely sharp, but highly carinate, and have also their ventral edges 
carinate. 

9. The colours, when good fresh spirit specimens are compared, 
are very different. On the gastric region is a pair of large ocelli with 
small white centres and very broad red outer rings. In faded speci- 
mens the colours are much those of L. longifrons^ but even then, instead 
of two round spots or rings in the posterior half of the carapace, there 
are from 4 to 6 large spots round the posterior half of the circumference 
of the carapace. 

Its average size is a little less than that of L. longifrons. 

In the Museum collection are 35 adult males and females from 
Falk Straits, from Karachi, and from the Persian Gruif. 

48&. Leucosia hngifrom^ var. pulckerrhna, Miers. 

? Cancellus anatum primus, Rumpli, Amboin. Rariteitkamerj I, 27, pi. x. fig. A. 

Xeiicosia pwlcherrima, Miers, Trans. Linn. Soc., Zool., (2) I. 1875-79, (1877) 
p. 236, pi. xxxviii. figs. 4*6 : Haswell, P. L. S., S. Wales, Yol. lY. 1879, p. 46, and 
Oat, Austral- Crust, p. 119. 

Leucosia splendida, Haswell, P. L, S., N. S. Wales, Yol. lY. 1879, p. 47, pi. v. 
fig. 1, and Oat. Austral, Crust, p. 119. 

This is certainly only a variety of L, longifrons^ De Haan, from 
which it differs chiefly in the colouration, which is altogether richer 
and more brilliant. Adult females compared, the only apparent differ- 
ences from L. longifrons are as follows : — 

1. The surface of the carapace is slightly punctate. 

2. The propodites of the ambulatory legs are, highly carinate 
dorsally, and have also their ventral edges carinate, as in var. mocaledonica. 
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3. Tlie two red rings on the posterior half of the carapace are 
often, hut not always, much larger, and the six white spots on the 
anterior part of the carapace are enclosed in six red circles, which 
often partly coalesce to form a double trefoil pattern. 

In the Museum collection are an adult female, two half -grown 
females, and a half -grown male, all from the Persian Gulf ; and the 
characteristic trefoil pattern occurs only in the adult female. 

49. Leucosia Herhst, 

Leiicosia urania, Herbst, Krabben, III. u. 17, pL Im. fig. 3 : heach, Zool. 
MiscelL in. p. 21 ; Desmarest, Oonsid. Gen. Crust., p. 167 : Milne Edwards, Guv. 
E^gne An., Crust, pi. xxy. fig. 1, and Hist. Nat. Crnst. II. 122 : Bell, Trans, hinn, 
Soc. XXI. 1855, p. 283, and Oat. Leuoos. Brit. Mns. p. 6 : Hilgendorf, MB. Ak, 
Berl. 1878, p. 811. 

This species, although closely resembling I}. and especi- 

ally the variety (ov B'peciea) neocaledonica, is at once distinguished from 
these, and from all other species, by its comparatively great size. It is a 
giant in the genus Leiwosia^ the carapace of an adult female in the Indian 
Museum collection being 38 millim. long and 34 miliim. broad, dimen- 
sions almost equalled by Herbst’s figure. 

It differs from L, longifrons only in the following particulars, adult 
females being compared 

1. It is very much larger. 

2. The antero-lateral border is but slightly sinuous, owing to the 
slight prominence of the hepatic regions, of which also the dorsal con- 
vexities are an almost indistinguishable part of the general convexity of 
the carapace. 

3. The hand is as broad as long, and the fingers have their 
opposed edges crenulate throughout. 

4. The meropodites of the legs are traversed ventrally by a line 
of granules. 

5. The propodites of the legs are foliaceous. 

6. The dactyli are broadly lanceolate, and are only equal in length 
to their propodites. 

7. Colours (of a*thoroughly well-preserved specimen that has been 
eight years in spirit) olive green, with a broad white median band, 
forked posteriorly, extending from the tip of the front to the after end 
of the gastric region ; four dusky red blotches round the posterior half 
of the circumference of the carapace : legs yellow, banded with red ; 
basal half of fingers red. 

Loc* Andamans. 

The single female specimen in the Indian Museum collection is the 
exact counterpart of Herbst’s figure. 
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50. Leucosia marinorea, Bell. 

Leucosia marmoreay Bel\ Trms. Lmn. Soc. Vol. XXI. 1855, p. 286, pL xxx» 
fig. 4: E. Xanck, Zeits. Wiss. ZooL XXXIY. 1880, p. 49 (gastric teeth) : A. O, 
Walker, JoTim. Linn. Soc., ZooL, Vol. XX. 1890, p. 111. 

Carapace Mghly polislied, piriform, longer than hroad hy the whole 
extent of the front: its 2 miQvo-led>&rBl borders finely beaded, slightly 
simious, and gradually convergent : its true postero-lateral border bead- 
ed only as far as the level of the first pair of legs (2nd pereiopods) : 
its epimeral edge not visible in a dorsal view: its finely-beaded 
posterior margin almost st^aight^ with the surface below it quite smooth. 

The thoracic sinus is a roughly T-shaped cavity, the tail of the Y 
being defined by a line of 5 or 6 small pearly grannies continuous with 
the milled epimeral edge, the concavity of the Y being defined by the 
convex, very finely crenulated edge of the pterygostomian region, and 
both limbs of the Y being very short. 

The hepatic regions are hardly defined posteriorly hy a faint crease. 

The front is prominent, dorsally convex, and truncate-triangular, 
ending in three minute teeth, of which the middle one is the largest. 

The ventral surface of the ischium of the external maxillipeds of 
the female is smooth, and not strongly connex. 

Chelipeds little longer than the carapace. The arm has its three 
borders tuberculate ; its upper surface with 5 to 7 pearly tubercles, in 
two short rows, in its basal half, just beyond a basal eminence formed 
of 6 to 8 coalescent granules j its inner surface granular or tubercular 
in rather more than its basal half, and its under surface in rather more 
than its basal third. The wrist and hand both have a row of sharp- 
cut granules along their inner edge. Ths fingers, which meet only at 
their tips, have the opposed edges distantly crenulate. 

The legs are slender : their meropodites are subcylindrical with 
longitudinal rows of microscopic granulation, dorsally and ventrally : 
their propodites have sharpish edges, but are not dilated : their dactyli, 
which are somewhat longer than the propodites, are very narrowly 
lanceolate. 

Colours in spirit : rich warm yellowish-brown with two pale round 
spots on either side of the gastric region. 

Length of carapace of an adult female 23 millim., breadth 18*5 
millim. 

A young and four adult females from the Andamans. 

Among Indian species of the L, longifrons group, this is at once 
recognized by its elongate piriform carapace, by its truncate front, by 
its nearly straight posterior margin, by its slender legs, and by its 
warm cinnamon brown colour. 
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51. Leucosia haswells Miers. 

Mthmia kaswelUf Miers, ‘ Ghallenger ’ Bracliyiira, p. 324, pi. xxvii. fig. 2. 

Oax'apace with the antero-lateral margins slightly sinnons, owing 
to the slight convexity of the hepatic regions, which also are defined 
posteriorly, on the dorsum of the carapace, only by a faint crease. In 
other respects the carapace almost exactly resembles that of L. longu 
but is a little more convex. 

The front ends abruptly in a projecting^ sharply transverse, sinuous 
edge, the edge under a lens being seen to be faintly bilobed with each 
lobule again faintly emarginate, • 

The thoracic sinus is a roughly Y-shaped cavity of no great depth, 
the tail of the Y being defined by four large pearl -like granules situated 
above the base of the ehelipeds, the concavity of the fork of the Y being 
defined by the convex per/ec% smooth edge of the pterygostomian 
region, and the limbs of the Y being both equally short. 

The ventral surf ace of the ischium of the external maxillipeds of 
ihe iemsde ie moderately ooaY&x. without a terminal tooth. 

The ehelipeds are almostly exactly like those of L. longifrons; but 
on the upper surface of the arm there are always at least six pearly 
tubei'cles, in two short lines, running forwards from the basal eminence 
formed of coalescent granules, and these tubercles, like some of those 
on the inner edge of the arm, are of an uniform transparent blood-red 
colour ; the wrist has a row of tiny blood-red granules along its inner 
edge ; and the hand has not only a row of granules along its inner 
edge, but also, below this, a row of punctuations which become granules 
on the immobile finger : finally, the fingers are crenulate along the 
whole extent of their opposed edges. • 

Except that their propodites are sharply carinate, the legs exactly 
resemble those of L. longifrons. 

Colours in spirit : light greenish yellow, mottled with darker, and 
with a dark greenish brown blotch on the posterior part of either 
branchial region and two white spots on either side of the gastric region. 

Size of carapace of an adult male 21 millim. long and 18 millim. 
broad, of an adult female 22'5 by 20 millim. 

87 specimens, young and adult, of both sexes, from the Andamans, 
are in the Indian Museum collection. In the smallest young the carapace 
is more elongate and its posterior border is almost straight, its whole 
shape being very much like that of L. marmorea, Bell. 

52. Leuooda pallida, "BeW. 

Lemosia pallida, Bell, Trans. Linn. Soo. Yol. XXI. 1885, p. 285. pi, xxx. fig. 2, 
and Cat. Lencos, Brit. Mas. p. 7 ; E. Nauck, Zeits, Wiss. Zool. XXXIY. 1880, 
p. 48. (gastric teeth). 
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Leucosia obsGura, Bell, Trans. Bina. Soo. Tol. XXI. 1855, p. 285, pi. xxx. fig. 3, 
and Oat. Bencos. Brit. Mas. p. 7. . 

Leucosia ‘pallida, var. obscura, Miers, Ann. Mag. Nat. Hist. (5) T. 1880, p. 316. 

f Leucosia parvimam, Stimpson, Proo. Ac. Nat. Sci. Philad. 1858, p. 159. 

f Leucosia moresUensiSy Haswell, P. L. S., N. S. Wales, Yol. lY. 1879, p. 49. 

? Leucosia perlata, de Man, Notes Leyden Mns. III. 1881, p. 124: Orfemann, !2ooL 
Jalirbuoli Syst. etc., YI. 1892, p. 584. 

Carapace more nearly circular than in any other species of the 
genns, owing to the convexity of the antero-lateral margins ; its surface 
perfectly smooth ; its antero-lateral margins crennlate : its postero- 
lateral margins headed almost up to the level of the 2nd pair of legs 
(3i'd pereiopods) ; its epimeral edge not visible in a dorsal view ; its 
posterior margin in the adult, as well as in the young, nearly straighi, 
salient^ and hacing the outer angles dentiform^ the deflexed surface below 
being quite smooth. 

The thoracic sinus is a Y-shaped cavity of no great depth ; the tail 
of the Y being defined by a row of 6 or 7 granules, three or four of which 
are large and pearl-Uhe ; the concavity of the fork of the Y being defined 
by the convex smooth edge of the pfcerygostomian region ; and both 
limbs of the Y being equally short. 

The front is much broader than long and is distinctly conmve in the 
mid‘dorsal line^ anteriorly : it ends in three denticles^ the middle one of 
which is the most prominent. 

The ventral surface of the ischium of the external maxillipeds of 
the female is strongly convex up to a stout terminal tooth. 

The upper surface of the arm is traversed, in its proximal half, by 
7 to 9 peaidy tubercles arranged in two rows running forwards from the 
basal eminence formed by the usual mass of coalescent granules : the 
inner edge of the upper surface of the wrist bears a few tiny tubercles : 
the handy which is ‘more than three-fourths as broad as long^ has its outer 
edge strongly carinate, and its inner edge granular : the fingers meet 
only at their tips, where alone they are faintly denticulate, their length 
is four-fifths that of the hand. 

Except that they are more slender, and have sharply carinated 
propodites, and slender very narrow dactyli, the legs are as in 
L, longifrons. 

Colours in spirit : delicate lavender grey marbled with darker ; a 
pair of brown spots in the posterior part of the carapace, and two pau*s 
of pale spots in the gastric region. 

The carapace of an adult female is 21 millim. long and 18 millim. 
broad. 

In tbe Indian Museum collection are 3 adult females (one with eggs) 
from the Andamans, and a young male from the Persian Gulf. 
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53, Leucoda corallicola^ n, sp. Plate VI. fig. 4s. 

Carapace somewliat piriform, longer tlian broad almost by tbe 
whole length of the front : the antero-lateral borders gradually conver- 
ging, and coarsely crenulate up to the smooth sharp lateral borders of 
the front : the true postero-lateral border, which is also crenulate, 
ceases abruptly at the level of the first pair of true legs : the posterior 
margin is quite straight with the outer angles pronounced: the epimeral 
edge is only visible dorsally in its posterior part* 

The thoracic sinus is deep and distinct, but short and in places ill 
defined: its longitudinal limb is bounded by 3 or 4 small (small because 
the species is small) granules above the base of the chelipeds : the 
edge of the pterygostomian region, which defines it in front, is convex 
and irregularly wrinkled hut not granular. 

The front is almost as in L. longifrom : it is long, strongly convex 
dorsally, and ends in a broad triangular somewhat deflexed tip which 
projects beyond the orbits. 

The ventral surface of the ischium of the external maxillipeds is 
not abnormally convex. 

The chelipeds are as in i/. 'pallida^ as are the legs. 

Colours in spirit: light yellow marbled with brownish. The 
carapace of not quite adult females, and of the males, is 10 millim, 
long and 8 millim. broad. 

Log. Ofi Malabar Coast, 29 fathoms on a hottiom of “hard flat 
coral slabs ” (Alfred Carpenter). 

This species may possibly be Bell’s L. affinis (Trans. Linn. Soc. Vol. 
XXI. 1855, p. 287, pi. xxx. fig. 6), hut the front and the thoracic sinus 
are quite di:fierent from the figures of that species. It is certainly not 
the immature form of L, longifrons^ L. haswelU, L. pallida^ or L. 
whitmeei, to which group it belongs. Among Indian forms its closest 
relative is L, pallida Bell. 

64, Leucosia wJiibneei, Miers. 

lewosiawhitmeeiy MievSf Ann. Mag. Nat. Hist. (4) XYI. 1875, p. 842, and 
Trans. Linn. Soc., Zool., (2) I. 1876-79, p. 238, pi. xxxviii. figs, 16-18: J. R. 
Henderson, Trans. Linn. Soc. Zool., (2) T. 1893, p. 397, 

Carapace piriform, longer than broad by the whole length of the 
front ; the antero-lateral borders hardly sinuous, gradually converging, 
and finely milled; the true postero-lateral border, which is also finely 
milled, ceases abruptly at the level of the interval between the chelipeds 
and the first pair of legs ; the posterior margin, in the adult, no less 
than in the young, almost straight, with the external angles somewhat 
pronounced, the deflexed surface below being quite smooth ; the epi- 
meral edge visible to dox’sal view only in its posterior part. 
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Tlie tlioracic sinus is a deep hardly Y-sli aped cavifcy, since the outer 
limb of the Y is greatly produced and the inner limb is veiy short : the 
tail of the Y is defined by two singularly large fungiform or reniform 
with sometimes a tiiird smaller one behind, and tiie strongly 
convex edge of tbe pterygostomian region, which defines the thoracic 
sinus in front, is finely milled. 

The front is prominent, almost quadrangular^ -with a sharply trans- 
verse sinuous edge and with its dorsal surface, anteriorly, murhedly concase. 

The ventral surface of the ischium of the external maxillipeds of 
the female is broadly carinate up to a strong terminal tooth. 

The chelipeds, in the adult male, are very little longer than the 
carapace. The arm is slender and is ornamented as in L. pallida : the 
wrist is quite smooth : the hand, which is nearly twice as long as broad 
and nearly twice the length of the fingers, has its outer edge cariria-to and 
its inner edge sharp : the short fingers meet only at the tip, where 
alone they are faintly denticulate. The legs are as in L, palUda. 

Colours in spirit: fawn colour, the front of the carapace sometimes 
light olive-^greeu ; four large round brown spots round the circumference 
of the carapace behind ; - two pale spots on either side of the gastric 
region. 

The carapace of the adult male is 14 millim. long and 11 millim. 
foioad; that of the adult female is 13 millim. long and 1 1 millmi. broad. 

A young male and 26 adults of both sexes (many of the females 
with eggs) from the Andamans, are in the Indian Museum collection. 

55. Leucosia wliitei, Bell. 

Lencosia whifei, Bell, Trans, Linn. Soc. Vol. XXI, 1855, p. 289, pi. xsxi. fio:. 2, 
and Cat. Leucos. Brit. Mas, p. 9; Hess, Archiv fiir Natnrges. XXXI. i. 18{>5, 
pp. 155, 172 ; Haswell, P. L. S., H. S. Wales, Vol. IV. 1879, p. 4.5, and Oat. 
Austral. Crust, p. 118: fliers, Zooh H, M, S. ^ Alert,’ pp. 184, 2S9, and ‘ Chaneri- 
ger’ Brachyura, pp. 322 (footnote), 325 : A. 0. Walker, Jonm. Lhm. Soc., ZooL, 
Vol. XX. 1890, p. 111. 

? Leucosia chevertii, Haswell, P. L. S., K. S. Wales, Vol. IV. 1879, p, 47, pi. v. 
fig. 2, and Cat. Austral. Crust, p. 120. 

Carapace not appreciably longer than broad, elegantly urn-shaped ; 
its surface smooth, except for { 1 ) a narrow strip of thick short fur cloth- 
ing its postero-latei*al border, (2) a sharp angular granule-tipped emin- 
ence springing from the vault of either hepatic region, and (3) a patch 
of granules just dorsad of the lateral epibranohial angle ; its antero- 
lateral border smooth as far as the front end of the thoracic sinus, and 
then beaded ; its true postoro-lateral border beaded as far as the level 
of the base of the 2ad pair of legs (3x’d pereiopods) ; its epimeral edge 
visible in all its extent, dorsally j its posterior margin gently curve<l, 
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GX6(i SU,I*f3)C6 fesloW it numerons pnnctuations and squa- 

mous granules. 

The thoracic sinus is a simple caTity dehned ventrally by a loop of 
small somewhat irregular granules, and not very well defined in front. 

The front is broader than long, dorsally convex, and its tip, which 
is truncated pitted and deflexed, ends in 3 broad denticles. 

The ventral surface of the ischium of the external maxillipeds of 
the female is smooth (non-carinate). 

The snb-cylindrieal arm is closely nodular everywhere except in 

the middle of the ventral surface ; the sub-globular wrist has about half 
of its upper surface, and a band on the inner edge of its under surface 
granular : the hand is inflated, or sub-globular, with its base granular’ 
and its inner edge sharply crenulate : the fingers, which are not much 
shorter than the hand, meet only at their tips, where alone they are 

The legs are compressed : the meropodites, which are much com 
pressed, are finely granular along the edges ; the carpopodites and 
propodites are sharply carinate, dorsally ; the dactyli, which are nearly 
WdaTe propodites and carpopodites together, are narrowly 

The abdomen of the female consists of 4 pieces, and the lare-e third 
piece rs again subdivided into 3 pieces by two deep furrows which 

however, are broadly interrupted in the middle line. ’ 

A single egg-laden female from the Andamans has the carapace 14 
millim. long and IS'fi millim. broad. ^ 

according to Bell, are light brown with small amrnlar 

tLlfmid.°“ of 

Our single specimen, which has been in strongly earbolised snirit 

for over 20 years, IS now an uniform stone grey. spmt 

56. Lezicosia ctmingif Bell. , 

leucosia cwmmgu, Bell, Trans. Lmn. Soc. Vol XXI oqa . 

3, and Cat. Leacos. Brit. Mns. p. 9. ' 

Carapace devoid of maro*maI n i t 

the inequality being hardly appreciate in tL adul't femak ‘tk 

hexagonal as m the preceding species <. “ ® elegantly 

main curve of which would be slin-htlTr o ^ ero-lateral border, the 

ti. pij2:rrr r“T. »» 

antero-Iaterai may be obscure] v -mi' n Tbe 

tion with the true postero-later^i border but the\f n" 

posterior is quite smoofh • (^s well as the 

a.d i. tks „L proLnlr ' ““■'0“. 
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The tlioracic sinus is a deep obscurely Y-sliaped cavity full of hair, 
the tail of the Y being defined by a row of 5 flat pearly granules situated 
above the chelipeds, the inner limb of the Y being very short, and the 
outer limb of the Y being produced up to the autero-lateral border to 
accent the boundary between the hepatic and branchial regions, tlie 
concavity of the fork of the Y being sharply defined by the smooth con- 
vex edge of the pterygostomian region. 

The front is broader than long, deflexed and obscurely hilohed at 
tip, and a little concave in the mid-dorsal line artteriofly. 

The ventral surface of the ischium of the extexmai maxillipeds of the 
female is peifectly flat. 

The edges of the trigonal arm are tuberculate : on the upper sur- 
face of the arm two short rows of tubercles arise from a mass of 
granules and short hairs at the base of the arm, and run, one towards 
the inner, one to the outer, edge of the arm : the wrist and the hand 
are quite devoid of granules : the fingers are nearly as long as the band, 
and meet only at the tips. 

The legs have all the joints compressed but not dilated. 

The abdomen of the male consists of 4 pieces, that of the female 
of 3 pieces only. 

Colours in spirit : yellowish white with yellowish brown markings, 
the hand and the fingers each with a brownish cross-band, the abdomen 
of the female with brownish yellow markings in its anterior (true 
posterior) third. 

A male and an egg-laden female from the Ficobars : the carapace 
of the male is 11 millim. long and 10 miilim. broad, that of the female 
is 12 xll'5 millim. 

57. Leucosia sima, n, sp. Plate YI. fig. 5. 

Yery closely related to L, cuniingii, but differs from it, and from 
all other species of the genus, in the length of the posterior margin of 
the carapace, which is considerably mox’e than half the greatest breadth 
of the carapace. Its form therefore would be bi’oadly hexagonal, but 
owing to the shortness of the fi'ont and to the great convexity of the 
hepatic regions, it almost forms a pentagon. 

Besides in the form of the cai^apace, which is unique in the genus, 
it differs from L. cumingi% Bell, only in the following charactei’s, adult 
females being compared : — 

1. The front hardly breaks beyond the genei'al convexity of the 
anterior half of the cai-apace owing to the still greater angular pi’cmi- 
nence of the hepatic regions. 

2. The antero-latei^al margin of the carapace behind the angular 
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prominence of tbe hepatic region, and the postero-lateral margin up 
to the level of the base of the 1st pair of legs, are dis tine tlj beaded. 

3. The thoracic sinns has no definite boundary in front, although 
it is deep and defined ventrally by large pearly grannies as in L. ciimingi, 

4. T lie inner edge of the tipper surface of the .wrist bears a row 
of grannies, which is continued on to the base of the hand. 

5. The fingers are only half the length of the hand. 

An adult egg-laden female from Bombay has the carapace 18 miliim. 
long and 18 millim. broad. 

58. Leucosia elata, A. Milne Edwards. 

Leucosia elattij A. Mime Edwards, Nouv. Archiv. du Mus. Tol. X. 1874, p. 41, 
pL ii. fjg. 2. 

Carapace as broad as long, hexagonal, with the aiitero-lateral 
borders strongly convex and smooth : the tme postero-lateral border 
is clothed with a strip of dense dark-col onred fnr: there are also a few 
scattered stiff hairs on the posterior part of the epibrancliial regions. 

The thoracic sinus is a simple cavity, deep, sharply defined an- 
teriorly, containing a good many hairs and a line of tiny granules, 
besides the row of 2 or 8 larger pearly granules (situated above the 
base of the chelipeds) which define it ventrally. 

The front is prominent, broader than long, concave in the mid- 
dorsal line and distinctly bilobed. 

The arm is markedly trigonal tvitli the antero-external angle expanded., 
its upper surface is bounded internally by a row of pearly tubercles, 
externally by a row of pearly granules, and is otherwise smooth, except 
for a few granules almost hidden in hair and a single larger tubercle 
at iis base. The wrist is smooth and subglobulai*, with obscure traces 
of enrination along its outer surface. The hand is a little longer 
than brond and has its outer edge strongly carinate, the oarina being 
continued on the mobile fingei-, where, liowever, it is less marked : the 
little lobnle at the base of the inner margin of the hand is beaded all 
round its edge. The fingers, which are not much shorter than the hand, 
meet only at the tip, and have their opposed edges smooth throughout. 

The legs are much compressed, and have the carpopodites strongly 
carinate dorsally, the propodites stnongly carinate dorsally and ventrally, 
and the dactyli extremely slender and hardly as long as their propodites ; 
the meropodites also of the last pair are carinate dorsally. 

Colours in spirit: porcelain white or pale yellow. M. A. Milne 
Edwards describes the colours as bright greenish grey with numerous 
specks of oi*ange red. 

Besides a specimen from Upolu purchased from the Museum 
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Grodeffroy, tliorc are, in tke Indian Museum collection two apparently 
adult males dredged, one off the soiitii coast of Ceylon in 34 fathoms, and 
the other from tke Persiaii Gulf. 

The carapace of the latter is 8*5 millim. long and 8*5 miilim. broad. 
59. Leticosia limmatosUcta^ Kd. 2 L,rm 

heucosia ficeinatosticta, Adams and White, Zool. ' Samarang,’ Crust, p. 54, 
pi xii. %. 2 : Bell, Trans. Linn, Soo. Voi XXI. 1855, p. 289, and Cat. Lenoos. Brit. 
Mus. p. 8 ; Stimpson, Proc. Acad, Nat. ScL Philad. 1858, p. 160: Miers, P. Z. S. 
1879, pp. 20 and 40 : A, 0. Walker. Journ. Linn. Soc., Zooi, YoL XX. 1890, p. 111. 

Carapace sharply hexagonal, elegantly urn-shaped, its breadth 
equal to its length ; its surface smooth except for a strip of thick short 
harsh white fur, which extends from the lateral epibranchial angle along 
the whole length of the true posterior border ; its antero-lateral borders 
slightly concaYe and smooth, or very faintly milled ; its true postero- 
lateral border ending abruptly at the level of the base of the second 
pair of legs (3rd pereiopods) ; its thickened milled epimei-al edge, which 
is coutiniioas with the posterior margin and ends at a sharp tooth just 
behind the base of the cbelipeds, is visible, dorsally, in all its extent, 
when the carapace is held, without any inclination, straight in front of 
the observer’s eyes ; its posterior margin perfectly straight, with the 
outer angles well defined, and with the defllexed surface below it perfect- 
ly smooth. 

The thoracic sinus is a simple cavity, defined in front by the smooth, 
vei’y oblique, slightly convex edge of the pterygostomiaii plate: it is 
more or less filled with hair and is devoid of granules large enough to 
be seen with the naked eye. 

The front is prominent, dorsally convex, much broader than long, 
and has its sinuous front margin strongly deflexed. 

The chelipeds in the adult male are about one half as long again 
as the carapace. The upper surface of the trigonal arm has a single 
line of tubercles along its inner border, and a partly- fused double row 
along its outer border ; at its base are some small tubercles hidden in 
a well-defined patch of encrusting spongy pubescence, of a whitish 
colour, from which two or three tubercles run forward to the inner 
border. The ventral border of the arm is tubercular, the tubercles 
arising somewhat profusely in a dense patch of spongy pubescence ; the 
inner and under surfaces are quite smooth. The wrist is smooth, except 
for one or two tiny granules along its inner edge. The hand is a little 
longer than broad, its inner surface has a single row of granules, which 
is continued some way along tlie immobile finger. The fingers are 
about as long as the hand, and are somewhat hairy : their opposed edges 
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are crennlate along the distal two-thirds, the erenniation being most 
marked on the immobile finger. 

The legs hare the meropodites compressed, and concave on the 
ventral surface, the concavity being defined by two prominent longitudi- 
nal lines of granulation; the carpopodites doi’sally subcarina,te, but not 
dilated ; the propodites carinate both dorsally and ventrally, but not 
dilated ; and the dactyli narrowly lanceolate, and nearly as long as their 
earpopodites and propodites combined. 

The abdomen of the male consists of 4 pieces, the third piece having 
a strong tooth in the middle line: that of the female consists of only 
3 pieces. 

Colours in life and in spirit: front pinkish- grey ; the rest of the 
carapace ivory white covered with roundish crimson spots, which may 
he scattered, or may form a definite network : thoracic sterna, abdomi- 
nal terga and external maxillipeds with similar spots ; and a few similar 
hut larger spots on the upper surface of all the joints of the chelipeds : 
legs banded with crimson. 

In the Museum collection are two adult males and a half-grown 
female from the Madras side of Palk Straits, in 12 fms. and upwards. 

The carapace of the largest male is 12*5 millim. long and 12*5 
millim. broad. 

60. to, A Milne Edwards. 

Leucosia margaritata^ A. Milne Edwards, Nouv. Archiv. du Mas. X. 1874, p. 42, 
pLii. fig. 3. 

Differs from L. hssmatosticta, Ad. and Wb., only in the following 
particulars: — 

1. Its size is even smaller, the carapace in the adult of either sex 
measuring only 8-5 millim. in length and 8*5 millim. in breadth. 

2. The spongy pubescence on the base of the chelipeds, and the 
fur along the postero-lateral edge of the carapace are coal-black. 

3. The hepatic regions are indicated by faint bnlgings above the 
antero-lateral border. 

4 The thoracic sinus is much shallower, being, in fact, almost 
obsolete. 

5. The upper surface of the arm is bounded both in front and 
behind by tico rows of pearly tubercles. 

6. On the ventral surface of the basal joint of the external max- 
iilipeds there is a sharp stout tooth, and another on the ventral surface 
of the ischium joint of the female. 

7. Colours in spirit : old ivory white, the carapace and chelipeds 
elegantly reticulated with bright reddish brown. 


231 


1896.] A. Alcock — Garcinological Fauna of India. 

In tlie Iiidian Miiseum collection are two adult males and an adnlt 
female laden witli eggs. All came from an encmsted bottom of sbells 
and sbingle ; one from tlie Andamans, one from tlie Malabar coast at 
26-31 fms., and one from the Coromandel coast at 18 fms. 

61. Leucosia craniolains^ (Herhst.) 

?? Oawcer cramoZam, Linnaaus, Mas. Lnd. Ulr. p. 431, and Syst. Nat., IStli ed., 
■p. 1041. 

Cancer crmii&laris, Herbst, Krabben, I. ii. 90, pi. ii. figl 17; and (?) Fabr. Enii. 
Sysfe. II. 441. ' 

Zeuco$ia craniolaris^ Fabr. Enfc. Sysfc. Suppl. p. 350: Leacb, Zool. Misc. III. 
p. 21: Milne Edwards, Hisfc. Nafc. Crnst. II. 122: Bell, Trans. Limx. Soc. 
1855, p. 283, and Oafc. Leucos. Brifc. Mas. p. 6: Miers, ‘Challenger’ Brachyura, 
p, 325, pi. xxvii. fig. 3 : A, 0. Walker, Jonrn. Linn. Soo. Zool, VoL XX. 1890, 
p. Ill : J. B. Henderson, Trans. Linn. Soc. Zool. (2) Y. 1893, p. 397. 

Leucosia cmmokris, var. Iscvimana^ Miers, Zool. H, M. S. Alert, pp. 184 and 250, 
pi. xxvi. fig. A. 

Carapace ratiier sbarplj Hexagonal, about six-seven tlis as long as 
broad: its surface perfectly smooth and devoid of hair: its antero- 
lateral borders finely beaded, almost straight, and gradually converging 
to join the sides of the truncate-triangulai’ front without any abrupt 
break: its true postero-lateral border beaded, the beading ending rather 
abruptly at the level of the base of the first pair of legs (2ud pereio- 
pods) ; its thickened milled epimeral edge, which is continuous with 
the posterior margin and ends at a sharp tooth just behind the base of 
the clieiipeds, ,is visible, dorsaliy, in all its extent when the carapace 
is held, without any inclination, straight in front of the observer’s eyes : 
its posterior margin is almost straight and finely beaded, and the de- 
fiexed surface below it is covered with rows of sharp granules. 

The thoracic sinus is a deep cavity f ull of hair, and — when denuded— 
is devoid of any tubercles or granules visible to the naked eye: it is 
bounded in front by the finely beaded, or milled, convex edge of the 
pterygostomian plate, so as to end in two broad notches of nearly equal 
size. The convexities of the hepatic regions are an indistinguishable 
part of the general convexity of the carapace. 

The front is prominent, dorsaliy convex, and truncate triangular ; 
its length is less than its breadth ; and it ends in five prongs, the outer 
of which on either side are the sharp external orbital angles, and the 
middle one of which is by far the most prominent. 

The ventral surface of the ischium of the external maxiliipeds, in 
the female, is strongly convex up to a strong terminal tooth. 

The chelipeds, in the adult male, are two-thirds longer than the 
carapace : the trigonal arm has beaded edges, the beading failing at the 
distal end of the outer border, and being spread out and profuse at the 
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proximal end of the Tentral border : all the surfaces of the arm, how- 
ever, are praefcicaily smooth, for ai though there are a few small tnbercles 
at them proximal ends, these are covered and almost concealed by a 
dense adherent encrusting spongy pubescence, which is specially well 
marked on the upper surface. The surface of the wrist is quite smooth, 
except for two or three tiny granules along the inner edge of the upper 
surface. The hand is nearly as broad as long, and its inner surface 
is bounded by two prominent longitudinal rows of sharp-cut bead-like 
granules, which ai*e contmued some way along the immohile finger. 
The fingers are nearly as long as the hand, and are stoutly denticulate 
along the whole extent of their opposed edges. 

The legs have the meropodites much compressed, those of the first 
three pairs being sharply squared, with four sharp longitudinal lines 
of granules, and those of the last pair being broadened and earinated 
ventrally as well as dorsally ; the carpopodites, in all, ai*e compressed 
and strongly carinate dorsally ; the propodites are compressed and 
strongly carinate both dorsally and ventrally; and the dactyli are 
broadly lanceolate. 

The abdomen, in the male, to external view, consists of only 3 dis- 
tinct pieces, the second piece bearing a tiny denticle in the middle line. 

Colours in spirit : stone blue with indefinite longitudinal stripes of 
darker hue ; chelipeds, above, livid purplish -blue ; legs yellowish. 

The carapace of au adult male is 23 millim. long and 20 millim. 
broad ; of an adult female, 21*5 millim. long and 19 millim. broad. 

In the Museum collection are 2 adult males and 3 adult females 
from the mouth of the B, Hooghly. 

62. Leucosia mttata^ Stimpsoii. 

Leucosia v-ittaidt Stirapson, Proo. Acad. Nat. Sci. Philad., 1858, p. 159. 

■Differs from L, cra^iiolaris, adults of both sexes being compared, 
only in the following particulars : — 

1. The antero-lateral borders are distinctly emarginate behind 
the hepatic regions, the emargination being caused by the encroachment 
of the outer limb of the thoracic sinus, and being plainly visible, 
dorsally, when the carapace is held, without any inclination, straight 
in front of the observer’s eyes. 

2. The hand is very appreciably longer than broad, and the fingers 
are every bit as long as the hand. 

3. The colours in spirit are : carapace blackish blue, or nearly 
black, with flame-coloured stripes ; chelipeds from the distal fourth of 
the arm to near the tips of the fingers, smoky flarae-coloui’ed on both 
surfaces, as are also the legs ; under surface of body ruddy brown. 
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In size similiiT to L, or aniolmds. 

Two ad III fc males, an adult female, and a young female from the 
Andamans are. in the Indian Museum- ■ collection. 

In the young one the posterior margin of the carapace is perfectly 
straight, with the outer angles dentiform, 

63. Leucosia ptibescens,M.ieTB, 

Lemosid pitbescens, Miers, Trans. Linn, Soc., Zool., (2) I, 1875-79 (1877), p. 238, 
pi. xsxviii. figs. 22-24: Haswell, P. L. S., N. S. Wales, Yol. lY. 1879, p. 46, and 
Cat. Austral. Crust, p. 119: de Man, Archir. fur Hatnrges. LIIT. i. 1887, p. 390. 

? Pseudophihp^a hoedtiii de Man, Notes Leyden Mus. Ill, 1881, p. 125. 

PseudopMlyra hoedtii, de Man, Journ. Linn. Soc. Zool. Yol. XXII. 1888, p. 198. 

Di:fferg from L, craniolans Herhst, only in the following particu- 
lars : — 

1. The front is as long as broad, and its sides meet the antero- 
lateral borders of the carapace at an angle. 

2. The indexed surface below the posterior margin of the dorsum 
of the carapace is quite smooth. 

3. The thoracic sinus, when denuded of its hair, is a shallow 
cavity, and the edge of the pterygostomian region which bounds the 
sinus anteriorly is thickened, smooth, and little convex. 

4. The inner edge of the hand is almost devoid of granules. 

5. The meropodites of the first three pairs of legs are imunded, 
not sharply squared, and usually have only a single longitudinal row — 
ventral in position — of minute granules : those of the last pair, though 
compressed, are not carinate, except that ventrally, about the middle, 
they bear a serrated lobule. 

6. The carpopodites of the legs are inflated and non-carinate, and 
the propodites are but slightly carinate. 

7. In fresh spirit specimens the carapace is light slate blue, 
traversed longitudinally by four broken longitudinal stripes of greenish 
brown which are so far continuous as to form a treble loop something” 
like an incomplete pair of spectacles or a rather fantastic U: the 
chelipeds and legs with bands of yellowish brown, and the base of the 
fingers yellowish brown. In old spirit specimens the markings are not 
found on the carapace. 

The carapace of an adult male is 18 mUlim. long and 15 millim. 
broad, that of an adult female is 18'5 millim. by 15 millim. 

In the Indian Museum collection are 3 adult males and 2 adult 
females from the Madras Coast, two adult females and a young male 
from the Persian Gulf, an adult and a half-grown male from the 
J. II. 30 
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Andamans, and young males from Palk Straits, Mergui (and Hong- 
.kong’)'." 

The young male from Mergui has been named Fseudophilyra Iioedtii 
by Dr. de Man... 

64. ifrmca^a, n. sp. Plate VI. %. 6. 

Differs from I. pubesoens^ ovigerous females compared, in the 
following characters : — 

L The front is broad and so extremely short that its free edge 
does not project beyond, indeed barely projects as far as, the epistome. 

2. Tiie thoracic sinus is extremely shallow, but yet is a distinct 
sinus, with a row of minute granules above the base of the chelipeds. 

3. The dactyli are palmulate. 

4. A distinct line of sharp cut beads bounds the inner edge of the 
wrist and of the hand. 

Two adult (ovxgerous) females from the Orissa coast. The coloura- 
tion is exactly similar to that of X. but darker. 

The first specimen that I saw 1 regarded, after careful exami- 
nation, as either a malformation of D.pittescem, or a specimen of A. 

that had had its front broken and imperfectly repaired. 
But a second ovigerous female of exactly similar form, from another 
dredging station, now leads to the conclusion that, instead of beiiig 
malformations, these two specimens must represent either a new species 
of the L. craniolaris and type, or possibly may belong to 

the L. porcellana of Pabricins, which de Man states definitely is a true 
leucosia. 

At any rate the species here under consideration is a genuine Leu- 
cosia, and not a Fseudophilyra or Fhilym. 

65. Leucosia rliomhoidalis^ De Haan. 

Leucosia rhomboidalis,. DeHaan, Farm. Japon. Crust, p. 134, pi. xxxiii. fig. 5 j 
Bell, Trans. Linn. Soo. Tol. XXL 1855, p. 284, and Cat. Leucos. Brit. Mas. p. 
6: F. Muller, YerK. Gres. Basel, YIII. p. 472; A. Ortmann, Zool. Jalirbiich. Syst, 
etc., VI. 1892, p. 586. 

? Leucosia craniolaris, Desmarest, Gonsid. Gen. Crust., p. 167, pi. xxvii. fig, 3. 

Leucosia maculata, Stimpson, Proc. Acad. Kat. Soi. Pfiilad, 1858, p. 159. 

Differs from L. craniolaris Herbst, only in the following particulars, 
adults of both sexes being compared : — 

1. Its sise is very much smaller : the carapace of the adult, in our 
series of 23 specimens, is never more than 16 millim., and is usually 
about 14 millim. long. 

2. The front, which is as long as broad, has its sides subparailel 
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and lienee forming a veiy abrupt angle wifcb the antero-lateral borders of 
the carapace : it ends in 3 teeth, of which the two outer are small and 
dehexed and only the middle one islai’ge and prominent. As, also, the 
external orbital angles are inconspicuous, the front, when examined 
without a lens, seems to end in a single sharp point, as shown in De 
Haan’s figure. 

3. The thoracic sinus, when denuded of its hair, is a shallow cavity, 
and the edge of the pterygostomian region that forms its anterior 
boundary is thickened, smooth, and almost straight. 

4. The chelipeds of the adult male are less than balf again as long 
as the carapace. 

5. The inner surface of the vrrist is bounded both above and below 
by a line of granules. 

6. Colours in spirit : carapace and doi’sal surface of chelipeds 
blue-black ; the carapace with two divergent crescents of dark red spots 
in its anterior half, following the anterior boundary of the epibranchial 
regions ; tips of arms hands and fingers sometimes nearly white, bases 
of fingers sometimes yellow. 

17 adults of both sexes (including females with eggs) from the 
Coromandel coast in 13 to 28 fathoms, and an adult male and female 
from the Andamans (besides 4 adults from Hongkong) are in the Indian 
Museum collection, 

66. Leticosia phyllocMra^ 'Bell. 

Leucosia ^phyllooheira^ Bell, Trans. Linn. Soo. Vol. XXI. 1855, p. 291, pi. xxxi, fig. 
5, and Gat. Lencos. Brifc. Mas. p. 9. 

This species has a piriform carapace, and is distinguished from all 
its congeners by the following characters : — 

1. The chelipeds are shorter than the carapace. 

2. The arms have their upper surface much expanded. 

3. The hands are broader than long, are foliaceous, and have both 
their inner and outer edges strongly carinate. 

A single small specimen from Palk Straits is in the Indian Museum 
collection. 

Onychomor^ha^ Stimpson. 

Onychomorpha, Stimpson, Proc. Acad. Nat. Sci., PhiladelpHa, 1858, p. 162. 

Carapace shaped much like a human nail, depressed, with all its 
margins, behind the front, forming a continuous laminar brim, increasing 
in breadth from before backwards and beneath which the true legs are 
almost entirely concealed in flexion: the expansion of the posterior 
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margin is particularly broad ; tbe i*egioiis of tlie carapace are not 
delimited. Front short, hardly projecting beyond the general outline of 
the carapace, but projecting well beyond the edge of the buccal cavern. 
Eyes minute: orbits with a long suture in the roof, and a small gap 
at the inner canthus, but complete and affording complete concealmeut 

to the eyes : the floor of the orbit is closely appressed to the roof of the 

buccal cavern. Antennules folding a little obliquely. Antennas ob- 
solete. 

Buccal cavern longer than broad: the exopodite of the external 
inaxillipetis is elongate, and not much broader than the endognath 
and has its outer edge a little curved: the acutely triangular merus of 
the endognath projects beyond the exognatii, and is much longer than 
the ischium, measured along the inner edge. 

The chelipeds, compared with the legs, are very massive : they 
ai’e depressed and laminar, and are about the same length as the cara- 
pace : the Angers are stout, compressed, and very short. 

The legs ax’e slender and compressed, and when flexed are almost 
entirely concealed beneath the expanded edge of the carapace. 

‘ Onychomorpha lamelligera, Siim'pBOii. 

Onychomorpha lamelUgera, Sfcimpson, Proc. Acad. Nat. Sci. Philad., 1858. p. 
162 : A. 0. Walker, Joarn. Linn. Soc. Zool. XX. 1890 (1887), p. Ill, pi. Tiii. fig. '3. ' 

Carapace triangular with the sides slightly curved, a little longer 
fhan broad j depressed, laminar, and unguiform owing to the preponder- 
ance of the broad laminar brim, to which the true carapace (the part 
lodging the viscera) forms a low convex cmcular crown. 

The surface of the carapace is smooth, without any indication of 
regions : the edge of the brim is elegantly striated. The under surface 
of the body is also quite smooth, except for the striations all round the 
edge of the carapace. 

The front is a little recurved upwards. 

The chelipeds, in the female, are a very little longer than the 
carapace : the arm is sharply trigonal, with the outer edge cristiform, 
the edge of the crest being finely striated like the edge of the carapace ! 
the outer edge of the "wrist is carinate, and a ridge traverses the upper 
surface of the wrist: the hand is laminar with the edges sharp and 
■striated beneath a copious spongy pubescence ; it is rather more than 
half again as long as broad, and more than twice as long as the com- 
pressed Augers. 

The legs are short and slender, with the merus, carpus and propod- 
ifce carinated, and the dactylus almost filiform. 
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In tlie female all tlie segments of the abdomen except tlie last 
appear to .be .fused together, aitbongb the first and second can be 
recognized. , . 

Tiie carapace of an apparently adult female is 7 millim. long, and 
6’5 mil Inn. in greatest breadth. , 

A siiigie female occurs in the collection of the Indian Museum, — 
from Palk Straits: 

Fhilyra^ Leach. 

Philyra^ Leacli, Zool. Miscell, III. p. 18. 

Pltilym^ Milne Edwards, Hist. Nat. Crust. II. 131. 

PMhjra, Bell, Trans. Linn. Soc., YoL XXI. 1855, p. 299, and Oat. Leucos. Brit. 
Mus. p. 13. 

P/i%ra, Miers, ‘Challenger’ BracBynra, p. 320. 

Philyra can be at once distinguished from Leticosia by the absence of a thoracic 
sinus, and from Pseudophilyra by the fact that the front is broad and either not all 
produced to form a LeucosiaAike snout, or if so produced (as it is, to some extent 
in Philyra platychira) then the side-wall of either hepatic region forms an indepen- 
dent marginal facet. 

Carapace usually circular and somewhat depressed, with the epis- 
tome projecting beyond the broad front; the dorsal surface of the 
carapace is generally bounded by a continuous beaded line ; the hepatic 
and branchial regions usually fairly well defined by grooves or creases. 

Buccal orifice transversely oblong, with the anterior angles broadly 
rounded: the exognatb broadly dilated, usually foliaceous, the outer 
and anterior borders forming parts of one wide curve : the merus of 
the endognath narrowly and acutely triangular, the length of its inner 
border being not less, or not much less, than that of the inner border 
of the broad ischium. 

Orbits small and sunken, with two sutures in the upper and outer 
wall, and a hiatus at the inner angle, where the minute antennal 
flagellum stands. The ante n miles fold transversely, 

Chelipeds symmetrical and, relatively to the legs, very massive ; 
longer in the male — about twice the length of the carapace — than in 
the fem.ale : true legs small. 

The abdomen of the male consists of 8 or 4 pieces, that of the female 

of 4. 


Key to the Indian species of Philyra.’ 
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68. PMhjra scabriuscida^ (Fabr.) 

Selba, III. pi. xix. figs. 10, 11. 

? Cancer tancelluSylleThBt, Krabben,'!.. ii. 94, pi. ii. fig. 20. 

Lemosia scahrmsculdf Fabricius, But. Syst. Snppl. p. 349: Latreille, Hist. 
Hat. C.rast. et, Ins. VI. 116.,, , 

Philyra scahriwscula, beach, Zool. Miscell. III. p. 22: Desmarest, Oonsid* 
Crnsfc. p. 167 : Milne Edwards, Hist. Hat. Crust. II. 132, pL xx. figs. 9, 10: Bell, 
Trans. Linn. Soc. Vol. XXI. 1855, p. 299, and Cat. Leucos. Brit, Mus. p. 14: 
Heller, ‘ Novara’ Crust, p. 70 : de Man, Notes Leyden Mus. III. 1881, p. 126: 
Lenz and Eichfcers, Abh. Senck. Ges. XII. 1881, p. 425 : Muller, Verb. Ges* Basel, 
VIII. 1886, p. 473 : de Man, Journ. Linn. Soc., ZooL, Vol. XXII. 1888, p. 201: 
3*. E. Henderson, Trans. Linn, Soc., Zool., (2) V. 1893, p. 399. 

The epistome and tbe subliepatic regions form a dorsally-fiatteneci, 
marginally-crennlate, rounded lobe, which is separated from the anterior 
curve of the carapace by a groove and projects far beyond the front, 
like the lower jaw of a bulldog. ‘ # 

The carapace is discoidal, with the margin beaded and the dorsal 
surface very variably ornamented with vesicular granules visible to the 
naked eye: these, however, never completely cover the carapace, and are 
rarely altogether absent, but are generally confined to the outer part of 
the branchial regions and to the branchio-cardiac grooves, which are 
broadly defined. The hepatic I’egions also are defined, by a slight 
marginal indentation and by a dorsal wrinkle. 

The front is divided into two lobes by a deep broad groove, and the 
roof of the orbit is deeply fissured, so that the external orbital angle is 
acutely emphasized. 

The edges of the thoracic sterna and the basal edge of the abdomen, 
as well as the greater part of the pterygostomian regions, are ornament- 
ed with polished granules ; but the sui^face of the external maxillipeds 
is perfectly smooth, except in the female, where there are traces of 
granulation on the eiidopodite. 

The chelipeds in the adult male are about 2|, in the adult female 
about If, times the length of the carapace : the arms bear rows of 
beadlike granules running along the upper and inner surfaces but 
fading away distally ; the under surface of the arm is almost smooth : 
the inner edge of the wrist has a single row, and the inner edge of the 
hand several rows, of minute vesicular granules, which are hardly 
visible to the naked eye even in the male, and are obsolescent in the 
female. The hands are twice as long as broad : the fingers, although 
they meet only at their extreme tip, are denticulate all along the 
opposed edges ; the mobile finger is nearly as long as the hand. 

The legs are slender and smooth, except for a line of microscopic 
granulation along the under surface of the mex’opodites. 
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The abdomen of the adult male consists of two linear and hidden 
basal pieces, a triangular apical piece, and a long triangular middle 
piece in which the division of the 6th tergum is marked bj a faint 
transverse groove. 

The diameter of the carapace of the adult male is 12 to 14 millim., 
of the adult female about JO millim. 

Colours in spirit: carapace mottled with dull brown and greenish 
shades; chelipeds distinctly and legs indistinctly banded with dull 
brown. 

In the Indian Museum collection are 110 specimens from Tavoy, 
Mergui, Madras coast, Ti'avancore coast, Karachi, Mekraii coast, and 
Persian Gulf. 

1, A variety from Madras— represented hj a single male — has the greater 
part of the carapace covered with grannies, four of which — one in the mid-gastric, 
one in the mid-car<|iao, and one on either branchial region — are much enlarged j and 
has chelipeds a good deal less than twice the carapace in length. 

2. A variety from the Nicobars — also represented hy a single male — has the 
whole carapace, except the front and the anterior limit of the gastric region, very 
closely covered with large granules much as in the next species. 

69. Philyra verrucosa, Henderson. 

Philyra terrucosa, HerLdLeTSon, Trans. Linn. Soc., Zool., (2) V. 1893, p. 399, 
pi. xxxvii. figs. 10-12, 

Differs from P. scahriuscula, (Pahr. ), adults of both sexes being com- 
pared, only in the following characters : — 

1. The carapace is irregularly oval rather than discoidal, espe- 
cially in the female, owing to the greater lateral bulging of the branchial 
regions. 

2. The whole dorsal surface of the carapace, except sometimes 
the front, is closely covered with beadlike granules, which are larger 
posteriorly, and one of which — somewhere near the middle — is usually 
enlarged. 

3. A slight transverse dorsal indentation separates the hepatic 
from the branchial region on either side, but there is no independent 
dorsal bulging of the latter. 

4. The brancliio- cardiac grooves are narrow and deep. 

5. The front is divided into two lobes by a broad shallow groove : 
the fissure in the roof of the orbit is indistinct, so that the external 
orbital angle is not sharply pronounced. 

6. The whole surface of all the thoracic sterna is closely beaded, 
and the surface of the exopod ite as well as of the outer half of the 
endopodite of the external maxillipeds is granular. 
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7. Tlie clielipeds, in tbe adult male, ai*e less tliaii twice tlie longfcli 
of tlie carapace : tlie distal end of the upper surface of the arm is 
covered with granules, and the greater part of the under surface of the 
arm is granular : the wrist and hand of the male have, along their inner 
edge, a row of granules quite visible to the naked eye : the hand is only 
half again as long as broad. 

8. The size is a good deal smaller — the carapace of the adult male 
being about 9 millini. long and 10 millim. broad, that of the adult 
female being about 8 millim. long and 9 millim. broad. 

9.. Colours in spirit : dorsum blue-black, with a coppery tinge which 
is most marked on the chelipeds. 

12 adults (male and female) from off Puri, 10 fathoms, from Mad- 
ras, and from Karachi, are in the Indian Museum. 

70. Philym sexangula^ n. sp. Plate YIL hg. 2. 

The whole exoskeleton, excluding the tips of the fingers and 
dactyli, is closely covered with a short close microscopic velvet-like 
pubescence — both dorsally and ventrally. 

Carapace as long as broad, sharply hexagonal, traversed fore and 
aft by an interrupted median carina : the branchial regions are also 
traversed obliquely backwards each by a carina which terminates on 
either postero-lateral margin at a sharp eminence. The straight pos- 
terior margin has its outer angles strongly dentiform. 

The side wall of either hepatic region forms an independent facet, 
which also involves the front and thus presents a condition intermediate 
between that of P. 'platychira and P. scahriuscula. 

The edge of the front is straight and bilobed, and the straight 
edge of the epistome projects beyond it. There is a slight notch in the 
edge of the epistome beneath the eye on either side. 

The chelipeds in the adult male are nearly 2| times as long as 
the carapace; their upper surface, from the base of the arm to the 
finger cleft, is traversed by a sharp ridge ; they are devoid of any 
granules visible through the general velvet : the hand is twice as long 
as broad, and the fingers are rather over two- thirds the length of the 
hand and have their opposed edges finely denticulate and hairy ; the 
inner edge of the upper surface of the hand is traversed by a second 
sharp ridge. 

The legs are slender and compressed, the under edge of their pro- 
podifces and dactyli being fidnged w'ith long hairs. 

The abdomen of the male appears to consist of only two pieces, 
namely a small apical piece, and a long triangular plate in which tlie 
6tli tergum is marked olf by a groove and bears a strong median tooth. 

J. n, ai 
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The diameter of the carapace of the male is 8 millim. 

Colours uniform hlackish Brown everywhere above and below. 

Loc. Grodavari coast, Sacramento shoal, 6 fms., a single male : and 
Persian Gulf, a male. 

In the specimen from the Persian Gnlf the snrface of the carapace 
beneath the velvet-like pubescence is uniformly piinctiilate in honey- 
comb fashion ; and the edges of the carapace, the epibrancMal carinse, 
and the edges of the chelipeds and of their longitudinal ridge, as 
also of the second ridge along the inner edge of the hand, are all evenly 
granular. A near ally of this little species appears to be P. ^tmciataf 
Bell. 

71. PJiilyra platyoMra, IDe KbiQ,!!. 

Fhilyra platychim Be 'Bmn, Faun. Japon. Crust, p. 132, pL xxxiii. fig. g: 
Bell, Trans. Linn. Soo. Yol. XXI. 1855, p. 300, and Cat. Leucos. Brit. Mus. p. 15 ; 
Stirapson, Proo. Acad. Nat. Soi. Pliilad. 1858, p. 160: E. Nauck, Zeits. Wiss, 
Zool. XXXIV. 1880, p. 49 (gastric teeth): Miers, ‘Challenger ’ Bracliyura, p. 321 : 
de Man, Joum. Linn. See., Zool., XXII. 1888, p. 201 : J. R. Henderson, Trans. Linn. 
SoG. Zool., (2) Y. 1893, p. 400. 

Philym longimana^ A. Milne Edwards, Nouv. Archiv. dn Mus. X. 1874, p. 43, 
pi. ii. fig. 4 ; Miers, ‘ Challenger ’ Brachynra, p. 321. 

Carapace convex, sabciroiilar, but pinched in to form an indepen- 
dent marginal facet in either hepatic region : the circumference is beaded, 
as also — but less distinctly — are the margins of the lateral hepatic 
facets : the surface of the carapace, to the naked eye, is almost always 
quite smooth : the branchio-cardiac grooves are distinct. 

The edge of the front is almost straight and is broadly bilobed, the 
whole of the epistome projects beyond it. The edge of the epistome is 
deeply cleft just below the eye, on either side. 

The thoracic sterna have the edges, and the first sternum the sur- 
face also, beaded or granular. 

The external maxillipeds have the surface smooth, and the edges 
of certain of their segments finely and inconspicuously fringed as in 
P. { Fabr.), only the hairs on the inner edge of the endognath 

of the female being conspicuous : the distal segment of the exognath 
is less dilated than in any other Indian species. 

The chelipeds in the adult male are 2|- times, in the adult female 
If times, the length of the carapace : the arms have a few rather distant 
small vesicnlar granules on the basal third of, and also along the inner 
border of, the upper surface, and on the base and along the lower border 
of the inner surface, besides other tiny granules only visible with a lens: 
the surfaces of the wrist and hand are smooth. The hand is thin-— 
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almost lamellar — witli sharp edges, the inner of which is finely crenn- 
late ; in the adult male its length is nearly three times its breadth. The 
fingers, which are not as long as the hand, are also very thin and lamel- 
lar, and are elegantly curbed : their opposed edges are sharp and entire, 
the cutting edge of the immobile finger being rather thickly fringed 
with hair. 

The legs are slender and smooth, except for a line of tiny granules 
along the under surface of the meropodites. 

The abdomen of the male consists of a single liriear and concealed 
basal piece and a small triangular terminal piece, and, between the two, 
a long smooth triangular piece, which is bilobed and granular at base 
and has the sixth tergum demarcated by a deep groove. 

The colour in spirit is uniform coppery. 

The carapace of the adult male is 13 or 14 inillims. in either 
diameter, that of the female 32 or 13. 

In the Indian Museum collection are 40 specimens, adiilts and 
young of both sexes, from the Andamans, Mergui, Karachi, and the 
Persian Grulf. 

The Persian Gulf specimens, which are quite adalt, have the dorsal surface 
much mottled with green and brown, and the immobile finger denticulate beyond 
the line of hair. 

72. Phily m glohosa, Feibr., de MdiD.* 

Philyra glolosa, de Man, Journ. Linn. Soc., ZooL, Yol. XXII. 1888, p. 202 : only 
that part referring to Fahricius^ female type and to the Mergwi specimens. This re- 
ference is placed first because Dr. de Man has examined Fabriciiis’ types, male and 
female, of P. glohosa^ and the species here under consideration corresponds with 
Pabrioins’ female type as re-described by de Man. 

?? Itnmph, Aniboin. Eariteitk. pi. x. fig. D. 

Cancer globos us j Fabr., Sp. Insect, I. 497 aud-Ent. Syst. II. 441. 

? Cancer globus, Herbst, Krabben, I. ii. 90. 

Leucosia globosa, Fabr. Ent. Syst. Suppl. p. 319 : Latreille, Hist. Mat. Crust, et 
Ins. VI. 117. 

? Philyra globosa, Leach, Zool. Miscell. HI. 23 (reference to male) j and ( ? ) 
Besmarest, Consid. Crust, p. 168. 

? Cancer porcellanus, Herbst, Krabben I. ii. 93 (nec syn.), pi. ii. fig. 18, 

Philyra porcellana, Milne Edwards, Hist. Mat. Crust. II. 133 : Bell, Trans. 
Linn. Soc. Vol. XXI. 1855, p. 300, and Cat. Leucos. Brit. Mas. p. 14 {nec syn.) 

Philyra polita, Henderson, Trans. Linn. Soc., Zool., (2) V. 1893, p. 401, 
pi, xxxvxii. figs. 1-3. 

The whole exoskeletou (when not iucrusted with Hydrozoa, &c., 
as.it commonly is) has, to the naked eye, the appearance of glazed porce- 
lain, although when examined with a lens it is minutely punctulatc and 
granular. 
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Tlie carapace is subcircular, the anterior portion being au arc of a 
smaller circle than the posterior ; its dorsum is defined all round, behind 
the hardly at all pubescent front, by a line of fine beads all of equal size. 

The epistome projects well beyond the edge of the front, which is 
deflexed, the deflexed portion being slightly acuminate downwards in the 
middle line, 

None of the regions of the carapace are in any way defined. 

The thoracic sterna and the base of the abdomen are bordered by 
granules, which are flattened and depressed. 

The surface of the external maxillipeds is quite devoid of hair, 
though the edges of the exopodite have a fringe of exceedingly short 
hair, and the inner edge of the endopodite is, in the female, fringed 
with hair that is somewhat longer. The expanded exopodite is very 
broad anteriorly and has the inner edge quite straight (not curved). 

The chelipeds in the adult male are a little more than twice the 
length, in the adult female about If times the length, of the carapace. 
The arms are covered with close-set flattened pearly granules on the 
upper surface except near the tip, on the whole of the inner surface, 
and on the basal half or third of the under surface. The wrist and 
hand are quite smooth, and only very occasionally in old males the 
inner surface of the hand is, under the lens, but nob to the naked eye, 
roughened. The hand in both sexes is a little more than half again as 
long as broad, and is not inflated. 

The fingers have much the same form in both sexes : they are 
almost in the same straight line with the hand ; they meet closely only 
at tip, although they are faintly denticulate along the greater pai*t of 
their extent ; they do not, in the male, bear any enlarged dentiform 
tubercle ; and the length of the dactylus is hardly greater than that 
of the outer border of the hand. 

The true legs are not much longer than the male arm ; their mero- 
podites have every surface quite smooth, their propodites ar-e bluntly 
carinate, and their dactyli lanceolate. 

The abdomen of the male consists of two linear basal pieces and a 
triangular apical piece, and, between tbe two, a long narrow triangular 
plate which has no median denticle and is divided by a ti*ansverse 
groove of no great depth. 

Colours in spirit : smoky bluish brown above, tbe blue deepest on 
tho carapace. 

The diameter of the carapace of the adult male does not exceed 20 
millim., that of the adult female does not exceed 17 to 18 millim. 

In the Indian Museum collection are 1 10 specimens, both young 
and adult, of both sexes, from the East coast, from the mouth of the 
Hooglily to Madras -—and also from Karachi. 
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Besides these there are 4 specimens (two males more than half-grown, a 
younger male, and one very young specimen) from Mergai. These have been com- 
pared by Dr. de Man with Fabricias’ types of P. glohosa from the Kiel Museum, and 
are stated by him to agree with Fabricins’ female type. 

They do not however, as Dr. de Man appears to suspect, agree with Fabricius’ 
male type, and this involves a delicate question of synonymy. 

From Dr. de Man’s description it is evident that Fabricius’ male is a species 
quite distinct from his female : as a matter of fact it appears to be the species 
named by Milne Edwards— and named probably with foresight— P. globulosa. 

It seems therefore preferable to apply Milne Edwards name, P, glohuhm, to 
Fabricius’ male type, and to leave the name P. gZohosu in possession of Fabricius’ 
female type. 

The only other alternative is to make use of Dr. Henderson’s name P. polita for 
Fabricius’ female, and to let P. glohosa stand for Fabricius’ male. But this, I think, 
would be a little unjust to Dr. de Man, upon whose prior work the present attempt 
to clear np the confusion between the two species is based, and a little wanting in 
respect to the memory of the founder of modern carcinology. 

73. Philyra globulosa,‘Edw. 

?? Cancer anatiim^ Herbst, Krabben, I. ii 93, pi. ii. fig. 19. 

Phihjra glohulosa, Milne Edwards, Cuvier Begne An. Crust, pi. xxiv. fig. 4, 
and Hist. Nat. Crust. II. 132 (%ec syn,) : Bell, Trans, Linn. Soc. Yol. XXI, 
1855, p. 300, and Oat. Leucos. Brit. Mus. p. 14 {nec syn,) 

.p Phihjra glohosa, Leach, Zool. Miscell. HI. p. 22 (female only) : ? Desmarest, 
Consid. Crust, p. 168 (part). 

Philyra glohosa, de Man, Journ. Linn. Soc., ZooL, Yol. XXII. 1888, p. 203: 
only that part relating to Fabricius’ male type, and not the part relating to Fabricius’ 
female type and to the Mergui specimens. 

? Philyra heterograna, Ortmann, Zool. Jahrbuch. Syst. etc. YI. 1892, p, 582, 
pL xxvi. fig. 17, (half-grown male). 

The whole exoskeletoii (wlien not incriisted with Fydrozoa &C .5 
as it rarely is) has the somewhat greasy look and feel of unglazed 
porcelain, except the legs and abdomen, which are polished. 

The carapace is circular, its dorsum is defined all round, behind the 
hairy front, by a line of granules, some of which, at fairly regular in- 
tervals, are much enlarged and may even, in young specimens, form 
distinct denticles. 

The epistome can be scarcely said to project beyond the front, 
since only the inner angles of the atferent branchial canals do so. 

The edge of the front is emarginate in the middle line, so as to 
make the front, when denuded of hair, broadly biiobed. 

An iiideutation of the margin of the carapace separates the hepatic 
from the branchial regions, and a broad groove sepai’ates the branchial 
regions from the cardiac and intestinal regions, on either side. 

A baud of granules visible to the naked eye is alvvciys found 
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on either pterygostomian region, bounding the buccal cavern ; and 
almost always iii females and young males, and often but by no means 
always in adult males, the hepatic regions and the outer aild post- 
erior parts of the epibranchial regions are distinctly granular to the 
'.naked' eye; . '■■ ■ 

The exposed parts of the thoracic sterna are more or less covered 
with granules, and there are granules on the base of the abdomen. 
But the greater pai't of the abdomen, in contrast with the sternum, is 
polished. 

The edges of the maxillipeds are hairy in the same manner as, but 
much more coarsely than, those of P. glolosa E’abr., and the surface 
also is ill large part covered with hair; the foliaceous exopodite has 
an elegantly oval shape, owing to the fact that its inner edge is curved 
and enters the common curve of the outer and anterior edges without 
any abrupt transition. 

The chelipeds in the adult male are a little more than twice the 
length, in the female only about J I times the length, of the carapace. 
The arms bear numerous sharpish granules (speaking of those visible 
to the unaided eye alone) on the basal third (male) or basal half 
(female) of the upper surface, all along both the inner and outer borders 
of the upper surface, and on the basal third and inner border of the 
lower surface. The wrist has a row of grannies along the upper border 
of its upper surface, and commonly also along the under border of the 
same surface ; and the inner surface of the hand is defined above by a 
row of prominent granules, and below by several lines of smaller 
granules —all continued on to the base of the immobile finger, and all 
being very much less distinct in the female than in the male. 
The fingers are fluted, with the outer borders granular at base. 
The hand in the female is liai^dly longer, and in the male is only 
about one-fifth longer, than broad, and is considerably inflated. The 
fingers differ considerably according to sex, but both sexes agree in 
having the dactylus very markedly longer than, the outer border 
of the hand, in the male they are bent inwards at an angle of about 
145'’ with the hand, and the edge of the basal half of the dactylus 
is a good deal hollowed to make room for a strong dentiform tubercle 
on the opposed edge of the imxnobile finger ; and it is only beyond this 
tubei'cle and its corresponding hollow that the fingers are denticulate : ' 
in the female the fingers* are not bent inwards strongly, and tlieir 
opposed edges are unbroken, and are denticulate in the greater paiff of 
their extent. 

The true legs resemble those of P. glohosa, except that (1) the 
under surface of the meropodites is granular — a line of granules on 
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tlie first pair, in tlie male only, being mncli enlai’ged, and (2) that tbe 
clacfcyli are distinctly palmnlate. 

The abdomen of the male consists of a single linear basal piece 
and a triangular apical piece, and, between the two, a long tri angular 
plate which is divided in its distal fourth by a deep transverse groove, 
the piece so cut oft bearing a median denticle in its distal half. 

Goloiirs in spirit : light yellowish- pinkish-brown to coppery, with 
a bluish tinge over a large part of the dorsum of the carapace. 

The diameter of the carapace of the adult male is 29 to BO inillim., 
that of the adult female 22 to 24 miilim. 

In the Indian Museum collection there are 160 specimens collected 
all along the East coast, from the mouth of the Hooghly to Point 
Calimere, and on the coasts of Ti*avancore, the Andamans, and the 
Persian Gulf. 

74. Tliilyra comlliGola^ n. sp. Plate VII. fig. 1. 

Carapace perfectly circular, convex: the hepatic regions form a 
pair of distinct dorsal swellings, and the branchial regions are separated 
from the median regions by deepish grooves : the summits of the hepatic 
regions, the posterior part of the gastric region, and the convexities of 
all the other regions are closely covered with vesiculous granules like 
those of P. verrucosa,, hut the grooves and hollows of the carapace are 
quite smooth. The front is divided longitudinally, from edge to base, 
into two tumid lobes by a deepish groove : its edge is straight and the 
tips of the mouth-parts can only just be seen beyond it in a dorsal view. 
The entire margin of the carapace is finely evenly and sharply crenulate. 
The sternum and convexities of the pterygostomian regions are finely 
granular, as are also the outer and distal parts of the external maxih 
iipeds. . - 

The external maxillipeds are shaped as in P. glohulosa, Edw. 

Tbe cheiipeds in the male are about times the length of the 
carapace: the. arm is closely covered, everywhere except on a dis- 
tal patch of the inner surface, with vesiculous granules, which are 
largest on the upper surface : the wrist and hand are finely granular ; 
there is a raised row of granules on the outer edge of the wrist, 
which becomes a granular crest on the outer edge of the hand; 
and there are two raised rows of granules along the inner surface of the 
hand : the fingers are about as long as the hand. The abdomen of the 
male consists of 3 pieces, the broad base of the long triangular second 
piece being granular : at the distal end of the second piece is a stout 
denticle. 
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Diameter of the carapace of an apparently adult male, 6 raillim. 

Loc. off Malabar Coast, 29 fms. on a bottom of ‘‘ bard flat coral 
slabs” (Alfred Carpenter). 

At first sight this species resembles P. veiTucosa, Henderson, from 
which it is easily distinguished on close examination. 

Psetidop7iily7-a, Miers. 

Pseudopliilyra, Miers, P, Z. S., 1879, p. 40. 

Of the small forms grouped together in the genus Pseudophilyra some present 
the greatest resemblance to the smaller species of Leucosia, and others to the 
smaller species of PhUyi'a. All, however, may be distingnished from Leucot^ia 
by the absence of any trace of a “ thoracic sinns ” ; and all may be distinguished 
from any Indian species of Pliilyra hj the following characters: — (1) either the 
whole free edge of the front, or at least the tip of its median tooth, projects beyond 
the level of theepistome; (2) the buccal cavity is either longer than broad and 
shaped as in Leucosiay ot onlj a very little broader than long; (3) the exognath 
of the external maxillipeds is never broadened, and never has the outer and 
anterior borders forming one unbroken sweep ; (4) the front has always the 
form of a distinct snout, convex, and pinched off, at base, from the hepatic regions. 
!Now in the only Indian species of Philyra in which this to some extent occurs, 
the side wall of either hepatic region forms an independent marginal facet to 
the carapace— a thing never seen in Pseudopliilyra. 

The whole exoskeletion porcellanous. 

Carapace subcircular or subpiriform, convex, with the regions 
usually not defined; produced in front to form a short upturned snout, 
similar in all its relations except length to that of Leucosia, The 
carapace is defined all round behind the front by a continuous raised 
and usually beaded line : its epimeral edge is not appreciably thickened, 
and is not approximated to the true lateral margin, so that there is 
no infolding of the lateral wall of the carapace or ‘‘ thoracic sinus ” : 
nor is the epimeral edge of the carapace continuous with the line that 
defines the dorsum of the carapace posteriorly, as it is in Leucosia, 

The buccal cavern is truncate-triangular: its length is usually 
greater than, but sometimes slightly less than its greatest breadth : 
the outer margin of the exognath meets the anterior margin abruptly, 
the exognath not being dilated. 

The chelipeds are symmetrical and, relatively to the legs, very 
massive : in the male they are nearly twice the length of the carapace ; 
a large part of the surface of the arms is ornamented with beadlike 
and vesicular granules : the hands are broad, but usually not so broad 
as long : tbe fingers are usually somewhere about tbe same length as 
the hand. 

The abdomen of tlie male usually consists of 4 pieces, but the two 
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basal pieces ai^e usually linear and hidden. The abdomen of the female 
consists of 3 or 4 pieces. 


Key to the Indian species of Pseudophilyra. 


L Front tridentate, the whole of its free edge 
projecting well beyond the epistome : 
carapace strongly convex : buccal cavern 
elongate, truncate- tjiang alar, quite as in 
Jjencosia : — 

1. Carapace closely and coarsely pane- 
till ate : hepatic regions defined: 
thoracic sterna of male normal ... .. 

2. Carapace smooth and polished : third 
thoracic sternum of male witli two 
processes or teeth, — one on either 
side of the abdomen : — 

i. Hepatic regions defined : hands 
longer than broad : processes 
of third thoracic sternum stout, 
and projecting only on to the 

second sternum 

ii. Hepatic regions not defined : 
hands as broad as long : j)ro- 
cesses of third thoracic ster- 
num laminar, and projecting 
well on to the first sternum ... 

II, Front divided almost from the base by a 
deep longitudinal groove, its free edge 
straight and projecting just beyond the 
epistome : carapace strongly convex, 

with most of the regions well defined and 
tumid ; the branchial, cardiac, post-gastric, 
and to a less extent the hepatic regions 
are, at any rate in the male, conspicuously 
granular in their tumid portion : buccal 

cavern a little broader than long 

III. Front with a single median tooth, the tip 
of which alone pi^ojects beyond the epis- 
tome : carapace moderately convex, with 
the hepatic regions defined : buccal cavern 

as long as broad 

• J, u. 32 


P. trideniaia. 


P,p2tsilla» 


P. wood-mOrSonL 


P. hlmifordu 


P. meliia. 
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75. Fseudopliilyratndentata^l^^^ 

Pseudopliilyra tridentataf Miers, P. Z. S. 1879. pp. 20, 41, pi. ii. %. 4. 

Carapace subpmform, its dorsum coarsely closely and uniformly 
punctulate everywhere except near the tip of the front, and defined all 
round behind the antero-lateral margins by a minutely-beaded line. 

The front projects well beyond the margin of the buccal cavern 
and ends in three laminar teeth, the middle one of which is much the 
largest. The external orbital angles are acute, bnt do not reach the 
level of the frontal teeth. Posteriorly the frontal region extends 
straight backwards, between the hepatic regions, as a ridge, winch is 
particularly conspicuous in the male. On either side of this ridge the 
hepatic regions are much depressed, but behind the depressions they 
foi'm distinct mamillary elevations. 

In the male the anterior and lateral margins of the sternum are 
indistinctly punctate, and the edges of the fossa in the fii*st segment 
that lodges the tip of the abdomen are very finely beaded: in the female 
only the front border of the sternum is punctulate. 

The chelipeds in the adult male are about If times the length of 
the carapace : the upper surface of the arm is irregularly granular in 
its basal half, punctulate in its distal half ; the inner surface is covered 
with tiny vesicular granules in its basal half, the under surface is 
smooth : the wrist and hand are smooth, the hand about half as long 
again as broad: the fingers, which are as long as the hand is broad, 
meet only at tip and have the opposed edges almost smooth. 

The first pair of true legs exceed the arms in length by almost the 
last two joints. 

The male abdomen is narrow and triangular and consists of 4 
pieces, hut the two proximal pieces are linear and concealed : the long 
third piece has a median tooth near the distal end. 

The carapace of the male measures 10 by 8 miilim., that of the 
female 1 1*5 by 10 miilim. • 

Colours in spirit : pinkish grey mottled with reddish and yellowish 
brown ; spotted cross-bands of brown on arms and hands, and a cross- 
band of reddish brown on tbe fingers. 

In the Indian Museum collection are two adult males and four 
adult females from the Persian Gulf. 

76. Fseiidophilyra wood-maso7zi, n. sp. Plate VI. fig. 3. 

Carapace subpiriform, perfectly smooth and polished, its dorsum 
defined all round behind the hepatic regions by a faintly raiKSed, smooth 
(microscopically grauulat) line. 
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The front projects beyond the margin of the buccal cavern and 
ends in three teeth of nearly equal size, but it is not prolonged back- 
wards as a ridge between the hepatic regions. The external orbital 
angles are not acute. 

The bepatic regions have no convexity distinct from the general 
convexity of the carapace. 

In the male the third thoracic sternal segment is produced, on 
eitlier side of the abdomen, to form a laminar tooth which piojects 
forwards, across the second segment, well on to the first. And the 
margins of the fossa in which the tip of the abdomen is lodged are 
fineij" beaded. 

The chelipeds in the adult male ai’e twice the length of the cara- 
pace, and are exceptionally massive — the arm being between a half 
and a third as broad as long : the arm has its inner border and proxim- 
al half of upper surface beaded, its inner surface completely covered 
with vesica lar granules, find its under surface smooth: the wrist and 
hand are quite smooth, the hand of the adult male being as broad as 
long : the fingers are stout, as long as the hand, and meet only at tip : 
the dactylus in the male has one of its teeth — situated near the 
middle — of very conspicuous size ; the fingers in the female are without 
teeth. 

The true legs exceed the arm in length almost by their last two 
joints. 

The male abdomen resembles that of the last species, and its long 
second piece has a stout tooth at its extreme distal end. 

The carapace of the male measures 7*5 by 6*5 millim., that of the 
female 8 by 7 millim. 

Colours in spirit : uniform yellowish pinkish brown. 

In the Indian Museum collection are 2 males (one adult) and 6 
females {four ovigerous) from the Andamans, and an adult male from 
off Cape Comorin, 39 fathoms. ► 

77. Psetido^pliilyra pusilla^ Henderson. 

Pseudophilym pmilla, llQnd.QVSon^ Trans. Linn, Soc. Zool. (2) V, 1893, p, 398, 
pi. xxxvii. figs. 13-15. 

Differs from Fseiidophilyra imod-masoni in the following particulars 
only : — 

1. Its size is even more diminutive, the carapace of the largest 
male in the Indian Museum — an undoubted adult — measuring 6 by 5 
millim. 

2. The edge of the front is straight, slightly defiexed and concave 
in the middle line, this defiexed portion being again produced ..horizon- 
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tally forwards as a median tooth. Posteriorly a faint carina runs 
straight backwards from the front, separating tiie hepatic regions, much 
zninF. tridentata* 

3. The tooth on the third thoracic sternum, on either side of 
the abdomen, though more outstanding, is much shorter, projecting 
forwards only about halfway across the second sternum. 

4. The chelipeds of the adult male are not more massive than 
usual, the arms being only about a quarter as broad as long, and 
the hands being more than half again as long as broad. 

5. The fingers in the adult male, as in the female, are almost 
smooth, and there is no big tooth near the middle of the mobile finger. 

6. There is but the faintest trace of a denticle on the male abdomen, 
in the middle line. 

7. The colours are altogether difewfc, even in a specimen tha.t 
has been over 20 years in spirit in the same bottle with specimens of 
F» wnod-masoni. 

In good spirit specimens the dorsal surface is ligdit grey with 
elegantly speckled markings of various shades of greenish and yellowish 
brown, as follows : — a band acims the tip of the front : a V-shaped 
collar at base of front : a crescent on either branchial region, joining a 
stripe down the middle of the postgastric and cardiac regions, the whole 
looking like a scorpion with extended chelce: a broad band across 
middle of arm and a narrow band across distal end of arm; a broad 
band across middle of hand, and a narrow stripe along both fingers. 
The ventral surface of the external maxillipeds and the tip of the 
abdomen closely speckled and mottled with dark brown. 

Locality — Andamans, whence the Indian Museum collection has 3 
adult males. 

The foregoing three species have more the general facies of 
Leucosia than oiFhilyra. 

78. FsetidopMlyra hlanfordi^ n, sp. Plate YI. fig. 7. 

Carapace circular, its dorsal surface defined all round behind the 
eyes by a finely beaded line ; its regions are tumid and well demarcated, 
the tumid surfaces being very distinctly granular (excepting the front 
part of the gastric region) in the male, but in the female more punctate 
than granular. The front is distinctly pinched off at base from the 
hepatic regions, as in all the species of Leucosia except L. truoicata^ and 
as in all other species of F seudojpliilyra ; it is divided into two ratber 
tumid lobes by a longitudinal groove that extends almost to its base: its 
anterior edge is straight, and projects just beyond the edge of the 
epistome. 
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In tlie male tlie whole surface of tke sternum, except the seg- 
ment belotiging to the external maxillipeds, as also the pteiy- 
gostomiao region and extreme base of abdomen, is finely beaded, and 
the surface of the exognath is gmnular: in the female the outer border 
of the endognath also is granular, and the basal abdominal terga. 

The exognath is not dilated in any part, and the buccal cayern is 
narrowed io front and is at least as long as broad. 

The chelipeds in the male are less than twice, though more than 
]|- times, the length of the carapace; in the adult female they 
are not much longer than the carapace. The arms are cylin- 
drical and are roughly granular everywhere except a very small part 
of the under and of the inner surface. The upper surfaces of the 
wrist and hand are slightly granular along the inner half. The 
hand is not gi*eatly longer than broad. The fiigers are as long 
as the hand, and are strongly bent inwards, much as in Philyra 
globulosa^ Edw. On the immobile finger in the male there is a strong 
tooth, and on the opposed edge of the mobile finger a notch, beyond 
which the opposed edges are denticulate. 

The abdomen of the male consists of 3 pieces, including a linear 
basal piece and a small apical piece : on the large middle piece the 6th 
terguni is marked by a shallow groove, and bears a stout median tooth 
at its distal border. 

Diameter of carapace of male between 7 and 8 millim., of female 
the same. 

Two males and four ovigerous females from the Mekran Coast, 
25 fathoms. 

This little species bears a considerable resemblance to Fhilyra 
adamsii, Bell ; but may be distinguished by its perfectly circular and 
strongly convex carapace, by its short chelipeds, and by the stout tooth 
on the abdomen of the male. 

79. FseudopMlyra melita, de Man. 

Fseudoi^MIyra melita, de Man, Jonrn. Linn. Soc. ZooL, Yol. XXII. 1S88, p, 199 : 
J. K. Henderson, Trans. Linn. Soc., ZooL, (2) Y. 1893, p. 397. 

Cax’apace in the adult almost circular, moderately convex ; its 
dorsal surface defined all round, behind . the front, by an elegantly 
beaded line ; its surface, to the naked eye, smooth and polished. 

Tiie hepatic regions are defined by a slight dorsal acuminate 
bulge, or wrinkle. 

The anterior margin of the front, which does not reach the level of 
the anterior margin of the buccal cavern, is concave and deflexed in 
the middle line, so as to appear somewhat bilohed, but the deflexed 
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concave portion is borizontallj prodncecl to form an acnte tootb, the tip 
of wiiicli projects beyond the margin of the buccal cavern. 

In the male the sternum is elegantly beaded along the anterior 
and lateral borders, and round the line of contact with the tip of the 
abdomen : in the female only the anterior border is beaded. 

The ohelipeds in the adult male are nearly twice the length of the 
carapace : the arms are cylindrical, and have the upper surface in its 
proximal half or two-thirds beaded in longitudinal lines ; the under 
surface is granular, except at the distal end and along the outer border: 
wrist smooth: hand half agaiil as long as broad in the adult male, al)out 
twice as long as broad in the female ; its inner surface, in old males only, 
with numerous vesicular granules : fingers in both sexes as long as the 
band is broad, meeting only at tips, and having the opposed edges dis- 
tantly and inconspicuonsly dentate. 

The first pair of true legs exceed the arm in length by their 
dactylus. 

The abdomen of the male is narrowly triangular, and is devoid of 
any median denticle : it consists of 5 pieces, but the joint between the 
3rd and 4th pieces is rigid. 

. The carapace of the male is 11 millim. long and 10 millim. broad; 
that of the female is slightly largei*. 

Colours in spirit : pearly grey with numerous darker mottled 
markings. The confiuent gastric and cardiac regions are defined by a 
brown line, which forms with an ill defined ring of the same colour on 
either branchial region a pair of spectacles ; the hepatic regions edged 
with brown : broad cross-bands of brown across middle of arm, base of 
band, and middle of fingers ,* wrist brown : legs with yellowish brown 
cross-bands. 

Common along Coromandel coast. Also from Mergui. 

This species has more the facies oi FMlyr a than of Leucosia. 

Myrodes, Bell. 

MyrodeSi Bell, Trans. Linn. Soo. Tol. SXI. 1855 p. 298, and Oat. Lenoos. Brit. 
;Mns,p. 13. . 

Mywdes, Miers, ^ Challenger ’ Brachynra, p. 297. 

Closely resembles Myra in all details of form, but differs conspicu- 
ously in the following characters : — 

(1) the chelipeds are much shorter, their length being hardly If 
times that of the carapace : 

(2) the hands are not f longer than broad and are inflated and 
subglobular : 

(3) the fingers are much longer than the liand, are extremely 
slender and not much, compressed, and are of about the same diameter 
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from tlieir base to near their hook-like tip ; the tip of the dactyl ns 
moves through an arc of over 120° 

(4) the meras of the external maxillipeds is harclly more than 
half the length of the ischium measured along its inner border. 

80. My r odes eiiclactylus^ 

Myroiles eudactijhis, Bell, Trans. Linn. Soc. Yol. XXI. 1855, p. 299, pi. xxxii. 
fig. 6, und Cat. Leucos. Brit. Mus. p, 13. 

Myra eudoctyla, A. Milne Edwards, Noiiv. Archiv. du Mas. X. 1874, p. 46, pi. in. 
fig. 3 : Hiiswell, Cat. Austral. Ci'iist. p. 123. 

My r odes gig as, Haswell, P. L. S., N. S. Wales, Yol, lY. 1880, p. 52, pi. v. fig. 5. 

Myrodes eudactylus, Miers, ‘ Challenger ’ Brachyura p. 298 : A. Ortmann, ZooL 
Jahrbnch., Syst. etc., Yl. 1*892, p. 5-76. 

Carapace convex, longitiidinally-ovoidal, with a carina— indistinct 
or obsolete in large adults— down the middle line; its surface generally 
smooth to the naked eye in large adults, hut with numerous scattei’ed 
head-like granules in the young; its short posterior margin "witli a 
petal oid tooth at either end, and overhung in the middle line by a 
horizontal recuzwed spine ; its latei’a! margins defined by a finely- 
beaded line. 

The front is truncated and broadly bideritate, and the subhepatic 
region forms an independent facet, the raised pterygostomian edge of 
which ends posteriorly at a sharp tooth. Between the hepatic and 
branohial regions, on either side, is a shallow notch which is in con- 
tinuity with a longitudinal groove in the side wall of the carapace. 

The external maxillipeds are closely scabrous, especially distally. 

The chelipeds are hardly If times the length of the cai^apace (with- 
out spine), and though generally smooth to the naked eye in the adult, 
have, in the young, the base of the arm, the outer edge of the wrist, 
hand and dactyliis, and the inner two- thirds of the upper surface of the 
hand finely but distinctly granular : the arm is suhtrigonal, and the 
hand suhglohular but much smaller at the distal end than at the base : 
the fingers are slender and book-like, much longer than the hand, finely 
granular, of almost the same diameter from the base to the hook-like 
tip, and are armed on the opposed edges with fine teeth with larger 
lancet-like teeth at distant intervals : the movable finger opens in a 
horizontal plane, hut it moves through an arc of between 120° and 130°. 

The legs are slender, and have both edges of the dactyl us, and the 
dorsad edge of the px’opodite, fringed with close shortish stifhsh 
hairs. 

The abdomen of the male is four-jointed, the penultimate piece 
carryinga suhteiminal denticle : that of the female consists of 5 separate 
pieces. 
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Numerous specimens— adults and young of botli sexes— from tlie 
Andamans. 

I^hiculKs^ Adams and White. 

Adams and White, ^ Samarang ’ Crustacea p. 57. 

The whole body and its appendages, except only tlie hiigers, covered 
with a dense spongy or woolly tomeatum, beneath whicii, when denu- 
ded, the surface is rough granulous or pustulous, and beneath wdiich the 
regions of the carapace — especially the cardiac and intestinal — are de- 
marcated by grooves. 

Carapace transversely somewhat oval, its lateral margins spinate. 

The front is narrow and is sunk behind the level of the edge of the 
buccal cavern, and appears still more sunken because the hepatic and 
sub-liepatic regions are puffed out beyond it at the sides and in front. 

The orbits ai'e obliquely elongate and completely conceal the eyes, 
in the denuded carapace three sutures can be made out in the emargin- 
ate roof. There is a gap at the inner canthus in which stands the basal 
joint of the a^itenna, the lai'gish flagellum of which appears to be inside 
the orbit. The antennules fold very obliquely. There is a broad 
vertical space between the lower edge of the orbit and the edge of the 
buccal cavern. 

The buccal cavern is triangular : the merus of the external max- 
illipeds is half the length of the ischium measured along the inner 
border. 

The chelipeds are about If the length of the carapace: the hand 
is short and globular : the fingers are slender and hook-like, much 
longer than the hand, and open in a somewhat oblique |)lane, the tip of 
the mobile finger moving easily through an arc of 120°. Legs rather 
large. 

Abdomen of male with the 3rd and 4th segments fused : that of 
the female with all the segments distinct. 

81. Adams and White. 

IpUcuUis spongiostis, Adams and White, * Samarang ’ Crustacea, p. 57, pi. xiii. 
%. 5: Stimpson, Proc. Acad. Nat. Sci. Philad. 1858, p. 161 : Miers, Zooi. H. M. S. 

* Alert ’ pp. 185, 253. 

Carapace convex, transversely ovoidal, much broader than long, 
the surface when denuded of its woolly covering granulous with numer- 
ous larger pustulous tubercles, and showing the cardiac and intestinal 
regions tumid and very well demarcated by grooves. On the antero- 
lateral margins are four large coarse close spines, inci'easiBg in size from 
before backwards ; on the postero-lateral margins are two coarse denti- 
form tubercles separated by a wide interval. 
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Tlie broad front is coarsely bilobed : there is a strong tooth at the 
outer angle of the orbit against which the retracted eye impinges, and 
another at the outer angle of the buccal cavern, on either side — only 
visible on the denuded carapace. 

Except that they are densely tomentose up to the base of the 
fingers, and that the fingers are even more slender, the chelipeds are 
a repetition of those of Myrodes. 

In the Indian Museum are numerous specimens, from the Anda- 
mans, the Mekran Coast, and from the Bay of Bengal up to 65 fins. 

Pai'ipJiictdtts, n. gen. 

Closely allied to IpMcuUts, but differing in several important char- 
acters and in the whole form of the carapace. The appendages are 
as densely tomentose as in IpMculiis, but the carapace is covered with 
a finer and sparser tomentum which does not quite conceal the texture 
of the surface. 

The carapace is circular and globular, with its margins coarsely 
spinate, and its surface vesiculous : the intestinal region is very dis- 
tinctly isolated, but the other regions are almost lost in the general 
convexity of the carapace. 

The front is narrow : in one species it projects as a distinct snout, 
in the other the angle of the afferent branchial canal can be seen 
beyond it in a dorsal view, but the whole mouth can never be seen 
beyond it as it can in Iphicnhis. 

The orbits are obliquely elongate and completely conceal the eyes : 
two distinct fissures are plainly visible in the emarginate roof besides 
a fissure in the lower part, and there is a gap at the inner can thus 
where the basal joint of the antenna — the flagellum of which is large — 
stands. The antennules fold very obliquely. There is a space of 
varying width between the edge of the orbit and the edge of the 
buccal cavern. 

The buccal cavern is rather elongate triangular, and the merus 
of the external maxillipeds is half the length of the ischium measured 
along the inner border. 

The chelipeds are from to If times the length of the carapace : 
the hand is short, cylindrical with the base inflated, or is siibglobular, 
but 'not nearly so swollen as in Iphiculus or Myrodes : the fliigers are 
slender, much longer than the hand and somewhat hooked ; they open 
in an obliquely vertical plane, and tbe tip of the mobile linger moves 
through the usual arc of about 75®. The legs are moderately stout. 
The abdomen of the male has the 3rd, 4th. and 5th segments fused : 
that of the female has all the segments distinct, 

J. n. 33 
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Key to the Indian species of ParipMculns. 

I. Carapace a little broader tlian long : front 
not at all prominent : a spiniforin tubercle 
on tbe cardiac region between one on either 
branchial region : . chelipeds about If the 
length of the carapace * P. coronahis. 

II. Carapace longer than broad : front marked- 
ly prominent : cardiac region and branchial 
regions immediately on either side of it 
unarmed : chelipeds about If the length of 
the carapace P. rostratus, 

82. Pariphiculus coronatns, Alcock & Anderson. 

Eandallia coronatay Alcock & Andersonj J. A. S. B., Vol. LXIII. pt. 2, 1894, 
p. 177. 

Pariphiculus coronatus, Alcock & Anderson, 111. Zool. ‘ Investigator,’ Crust. 
p[. xxiv. iig. 2 (in the press). 

Carapace globular, just broader than long, its surface closely 
covered with large vesiculous granules beneath a dense fine-textured 
pubescence : the intestinal region forms an independent circular swell- 
ing, hounded by a deepish groove, and surmounted by two spiniform 
tubercles, one behind the other : the gastric region is partly defined 
antenorly by two creases, and tbe cardiac region is partly defined 
posteriorly by two grooves, and a narrow and indistinct groove separates 
the hepatic from the branchial region on either. side : on either lateral 
margin are 5 spiniform tubercles, not including the dentiform prolonga- 
tion of the outer angle of the buccal cavern, and at either end of the 
short posterior margin is a dentiform tubercle : 3 similar tubercles 
occur, one in the middle of the cardiac region and one on either side 
of it on the after part of the branchial regions — these three, along 
with the last on the lateral borders and tbe two on the posteiior margin, 
forming a ring round the tumid intestinal region : the side- wall of 
the carapace is grooved longitudinally just above the epimeral edge. 

The front is bidentate, its tips just projecting beyond the level of 
the buccal cavern. 

The chelipeds in the female (male unknown) are If times the 
length of the carapace : the hand is inflated, cylindrical, and about f the 
length of tbe fingers : the fingers are very slender, almost hairless, 
hooked at tip, finely denticulate with a few slightly larger denticles at 
distant intervals, and they open in an obliquely vertical plane. 

Length of carapace of female (apparently adult) 16 milliin., breadth 
17 miliim. 

hoc. Bay of Bengal^ oE Coromandel coast, 112 fms. 
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FaripMculus TostmtuSyU. Plate VIII. fig. 2. 

Carapace globular, a little longer than broad, -with the front promi- 
nent and projecting in the form of a snont ; its surface co veiled with 
very small, distant vesicles, beneath a dense fine pubescence : the intes- 
tinal region exactly resembles that of P. coronat us, and the gastric and 
cardiac regions are incompletely defined in the same way : on either 
lateral border are six sharpish tubercles, the first of which — situated 
about the middle of the pterygostomian ridge — and the third — situated 
near the anterior limit of the branchial region — are enlarged and 
spiniform : at either end of the short posterior margin is a dentiform 
tubercle : the side-wall of the carapace is traversed longitudinally by 
two grooves, one just above the epimeral edge, the other just below the 
lateral margin, and the surface between the grooves is tumid. 

The very prominent front is sharply bidentate, the tips of the teeth 
being somewhat sharpened and thickened : the space between the edge 
of the orbit and the edge of the buccal cavern is much reduced. 

The chelipeds are similar in both sexes and are about If times the 
length of the carapace, sometimes less than this : the hand is subglo- 
bular but not so swollen as in IpJiiculus and is only about half tlie 
length of the fingers : the fingers are slender, hooked at tip, and finely 
denticulate, the denticulations, however, being obscured by a thick 
growth of short colourless hairs ; they open in an obliquely vertical 
plane. 

The largest specimen — an apparently adult female — has the cara- 
pace 82 mil lim, long and 27 millim. broad. 

Log. Ofi* Malabar coast 28 to 45 fms., off Coromandel coast 25 to 
80 fms., on soft muddy bottoms. 

Nm-silia, IBelh 

ITursilia, Bell, Trans. Linn. Soo. VoL XXI. 1865, p. 308, and Cat. Lencos. Brit. 
Mns. p. 20. 

CaT*apace broader than long, bluntly polygonal, with the lateral 
borders sharp, thin, laminar, somewhat turned up, and with the sur- 
face broken by some definitely-placed ridges and distant spines. Front 
prominent, bidentate : orbits with two distinct sutures, their lower 
edge uot distinct foom the edge of the buccal cavern. Antennas with 
longish fiagella, their basal joint occupying the very much restricted 
space between the eye and the obliquely folding antennulCvS, 

Buccal cavern elongate-oval, the hairy tips of the external maxil- 
lipeds projecting beyond the edge of the buccal cavern : the merus 
much hidden in hair (more so than in Ixa) and considerably less than 
half the length of the ischium. 
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Clipiipeds somewhat Blender, about half again as long as the cara- 
pneo : Itnnds s’wollen, especially towards the inner side and the base : 
liiie-ers mneh longer-, tlian', the hand, slender, hook-like ; the tip nf the 
djickyhis moves tliroiighan ai’c.of. more than 130^; 

In tin* fibd omen of both sexes all but the first and last segments 
are intiinaf ely fused. 

As the name indicates, this form has the carapace and front 
shaped very much as in JSfursia, though approaching Ilia — or rather 
Myrodes — in the form of the clielipeds and mouth-parts. 

84. Nursilia dentata, Bell. 

Nursilla dentataj Bell, Trans. Linn. Soc. Vol. XXI. 1855, p. 309, pi. xxxiv. fig. 6, 
and Cat. LeMioos. Brit. Mas. p. 20 : Stimpson, Proc. Acad. Xat. Sci. Philad. 1858, 
p. 161 : IfaKwcli, P. h S., N. S. Wales, IV. 1879, pp. 66, 404, and Cat. Austral. 
Crust, p. 128; Miors, Zool. II. M. 8. ‘ Alert,’ pp. 15S, 253, 518, 548: E. I. Pocock, 
Ann. Mag. Nut. Hist. (0) Y. 1890, p. 73. 

Carapace broader than long, distinctly polygonal in the male, 
but with the angles more rounded olf in the female. The lateral 
margins are thin, sharp, slightly turned up, and sinuous (laciuiate in the 
young) : tlso (uids of the short posterior margin are dentiform in the 
male, hut indistinctly so in the female. 

The carapace is traversed by a longitudinal carina, on the posterior 
halt of which are 3 large vertical spines with the tips often curved 
forwards : an oblique ridge ending in a sharpish tooth separates the 
gaHtric from the hepatic region on either side : another oblique ridge, 
with a shar])isli tooth, at each end, runs across the after part of the 
braiiehial region to the postero- lateral margin on either side : there are 
always one or two teeth on either side of the longitudinal carina in the 
gastro-cardiac region. In the young the oblique gastro-bepatic ridge is 
connected by a longitudinal ridge with the oblique branchial ridge, 
the branchial ridges more or less meet across the carapace, and the 
spines are more numerous and more distinct. 

The chelipeds have the arm very sharply trigonal : the fingers are 
slender and hook-like and are twice the length of the much swollen 
hand ; they are finely denticulate with enlarged teeth at distant inter- 
vals, and as in Mijrodes, the dactylus is remarkable for the great i^ange 
of its mobility. 

Adult females have the carapace about 9 millim. long and about 
10’5 millim. broad : adult males are a good deal smaller. 

A large number of specimens are in the Indian Museum Collection, 
from the Andamans, from off Ceylon at 32 to 34 fms., from the Madras 
coast in the neighbourhood of Falk Straits, from off the Malabar coast 
at 26 to 31 fms,, and from off the Maldives at 20 to 30 fms. 
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85. NursiMa iomor, n. sp. 

TIhs species is cl istingmslied (1) 'bj its smaller size,'— o vigorous 
females haviiig the carapace onlj 7 millim. long aud 7*25 miliirn. broad, 
and adult males being a good deal smaller : (2) the gas tro-ca,rdiac region 
is cleiined posteriorly on either side bj an oblicpie dentigerous ridge, 
which meets the oblique ridge that traverses either branchial region at 
an obtuse angle — the whole forming a sharply defined W reversed: 
(3) the hand is less swollen and the outer edge of the fingers is cristi- 
forra.^ — the cristiform lamina being of extreme thinness and delicacy : 
(4< ) the serrations of the lateral margins and the ridges and spines of 
the carapace are all much sharper-cut. 

Loc, Andaman Sea up to 40 f ms., off Ceylon 34 fms, 

Ileterolithadui, Wood -Mason, (name only). 

Carapace broader than long, transversely somewhat oval, its surface 
nodular, coarsely granular, convex except the hepatic regions which, 
are hollowed ; all the regions well delimited by grooves. 

Bh.*oiit distinct, moderately pi'ominent, broadly bidentate* Orbits 
with very indistinct sutures in the outer wall, and with very little 
space between their lower edge and the edge of the buccal cavern. 
The antennules fold obliquely. The antenrim have a short flagellum 
and occupy the much restricted space between the antennules and the 
eye.. ■ ; 

Buccal cavern triangular with the sides curved somewhat as in 
Nursilia : merus of external maxillipeds half the length of the ischium 
measured along the inner border. 

Chelipeds stout*, about half again as long as the carapace : hand 
very short, swollen, half the length of the fingers : fingers slender, of 
nearly the same diameter from base to near the hook-like tip, opening 
in a nearly vertical plane, the tip of the dactylus being movable 
through an arc of about 75^^. 

The abdomen of the male has the 3rd-~6th segments fused, 

Heberolitliadia has a strong external resemblance to Lithadia^ but 
lias the Ilia fingers and external maxillipeds. Its nearest ally is 
Nursilia. 

86. Heterolithadia fallax^ (Henderson). 

Ehalia fallax, J. K. Henderson, Ti*ans. Linn. Soc., Zool., (2) V. .1893, p. 402, 
pi. xxxviii. figs. 4-6. 

The posterior half of the carapace is a segment of a broad ellipse, 
the anterior half is broadly triangular. 
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The carapace is broader than long, and its surface, like the whole 
under surface of the body and the whole surface of the arms, is closely 
covered with large flat-topped pearly granules, except in the deeply- 
excavated hepatic areas where the granules are smaH and rather 
distant. 

The regions are well demarcated by grooves, and (except the 
hepatic regions, which are markedly excavated inside of the rather 
prominent antero-lateral borders) are tumid. A broadish , median 
ridge extends from the front to near the middle of the Gardiao region, 
where it ends in a stout tubercle, and in continuation of the same line, 
on the intestinal region, are two similar tubercles : there are also four 
similar tubercles on the gastric region,— two on either side of the 
median ridge. 

The front is broadly hidentate : behind it the pterygostomian 
ridge, which ends at a coarse denticle, can be seen in front of the 
antero-lateral margin in a dorsal view: the hepatic portion of the 
antero-lateral margin is thickened and ends abruptly at a very promi- 
nent granular swelling; behind this the lateral margin is most elegantly 
curved. The posterior margin is rather prominent and is bilobed, the 
apex of one of the intestinal tubercles being seen between the lobes in 
a dorsal view. 

The chelipeds are rather more than half again as long as the 
carapace : the arm is coarsely granular like the carapace, the wrist and 
hand are granular under the lens : the hand has the outer edge some- 
what thickened and raised and the inner side swollen : the fingers are 
hooked, are twice the length of the hand, and open in. a nearly vertical 
plane; their opposed edges are finely denticulate with larger denticles 
at distant intervals and with a good many hairs. 

The abdomen of the male has a tooth at the penultimate segment. 

In the Indian Museum is a specimen from the Andamans and one 
from the Orissa Coast. 

Arcania^ Leach. 

Arcania and TphiSj Leacb, Zool. Miscell. III. p. 19. 

Areania and Iphis, Milne Edwards, Hist. Hat. Crust. II. 133, 138. 

Arcmiia and Ipliis, Bell, Trans. Linn. Soc., Vol. XXI. 1859, pp. 309, 311, 312. 

Jrca7ita, A. Milne Edwards, Nouv. Archiv. du Mug. X. 1874, p. 48. 

Arcaniaf Miers, * Challenger ’ Braohyura, p, 299. 

Carapace globular, ovoid, or rhomboidal, with the lateral and 
posterior margins armed with definitely-situated large spines (except 
in Areania gracilipes Bell, in which large tubercles- take the place of 
spines, and .4.. orientalts Miers, in which spines are absent), and with 
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the surface, usually, crisply granular, .spiny, or tuhercnlar, hut some-* 
times almost smooth to the naked eye. 

Front bilobed and prominent, or if not proxninent then distinctly 
pinched off from the gastric and hepatic regions. 

Orbits with three sutux^es in the upper and outer wail, with a cleft 
in the inner wall, and usually with the inner canthus prolonged into a 
spine: eyes small. 

The an tenriiiles fold very obliquely. The antennm are small, and 
their basal joint loosely fills the cleft in the inner -wall of the orbit. 

The buccal cavern is elongate-triangular : the external maxillipeds 
have the ischium from 2| to 3 timevS the length of t!ie bluntly-tri angular 
merus : their exognath is narrow, xvith the outer border nearly straight. 

The chelipeds are very slender and are usuaily about twice the 
length of the carapace — either a little moi^e or a little less ; their joints 
are cylindrical, the palm alone being a little swollen at base : the fingers 
are long and very slender, their opposed edges being finely ctenoid, 
with larger denticles at long intervals ; they open in a nearly vertical plane. 

The legs are slender. 

The abdomen of the male usually consists of 6 pieces, that of the 
female of 4 or 5. 

Key to ihe Indian species of Arcania. 

I. Margins of the carapace with spines, 
hepatic regions dorsally convex : abdomen 
of adult male consisting of 5 pieces : — 

1. Fingers longer than the hand: 
surface of carapace either smooth 
(microscopically granular), or with 
small granules all of one size : — 
i. Lateral median epibranehial 
spines nearly straight, far 
longer than any of the otlier 
spines, their length often be- 
ing equal to the breadth of 
the carapace : — 

a. Seven spines on margins 
of carapace, — 3 very 
large, 4 smaller 

h. Five spines on margins 
of carapace, — 3 very 
large, 2 smaller 


A, septemspino8a<f 
{Fabr.) 

A. qidriquespinosa* 
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ii. Median lateral epibranchial 
spines claw-like, not longer 
tlian tke spines on tbe poster- 
ior part of tlie carapace, tlieir 
length being not a quarter the 
breadth of the carapace 

a. Fine spines on margins 
of carapace, — 3 large 
and 6 smaller: regions of 

^ ^ A, noveinspinosa. 

&. Eleven spines on mar- 
gins of carapace, — none 
of them very large : re- 
gions of carapace well 

defined A. undecimspinosa* 

2. Fingers shorter than the hand : sur- 
face of carapace covered with spines, 
or with grannies and larger 
tubercles;— 

i. Carapace longer than broad : 
chelipeds less than twice the 
length of the carapace 

a. Carapace densely spiny : 
eleven large marginal 

spines A. erinacem^ 

h. Carapace with grannies 
and claviform tubercles : 
eleven marginal promi- 
nences, of which only 4 
or 5 can be called spines A. tuherculaia* 

ii. Carapace broader than long ; 
chelipeds a little over twice 
the length of the carapace: 
carapace with granules and 

large tubercles A. pulcherrima. 

( =A. septemspinosa^ 
Bell.) 

II, Margins of carapace with large tubercles 
in place of spines, hepatic regions dorsally 
sunken and fiat : abdomen of adult male 
consisting of 4 pieces, and the second piece 
sunk almost out of sight A. gracilipes. 
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87. Arcama septemspinosa, (Fabr*), Xieacli, Edw. 

Cancer septejnspinosus, Fabr., MaDt. Ins. I. 325, and Ent. Syst., IL 463 : Horfcsfc, 
Krabben, I, ii 250, pi. xx, fig:. 112. 

Leucosta septemspinosa, Fabr., Ent. Sysfc. Snppl., p. 351 : Bose, Hist. Kat. Crast 
i. 2S7.:' Eatreille,' Hist. Crust, et Ins«; ¥!.■ 119.' .. 

Iphis septemspinosa, Leach, ISooL Misoell. III. p. 25 : Desmaresfc, Consid. Gen. 
Crust., p. 1'70 : Milne Edwards in Cuvier Eegne Animal, Crust., pi. xxv. %. 4, and 
Hist. Hat. Crust. II. 139: Bell, Trans. Linn. Soc. VoL XXL 1855, p. 311, and Oat. 
Leucos. Brit. Mas. p. 22 : Stimpson, Proo. Ac, Nat. Sci. Pbilad. 1858, p. 161 : Miers, 
Ann. Mag. Nat. Hist. (5) V. 1880, p. 317 : Slniter, Tijdscbr. Nederl. Ind. XL. 
1881, p. 159, %. L 

Arcania septemsptnosa, Miers, * Challenger* Brachyura, p. 300: Henderson, 
Trans. Linn. Soc. ZooL (2) Y. 1893, p. 403. 

Carapace bluntly rhomboidal, the anterior blunt angle of tbe rhomb 
forming the elegantly Mlobular, slightly projecting, front, and the lateral 
and posterior angles being all produced to form huge slightly-curved 
spines — the lateral ones being the longest. Besides these, there are 
four other smaller spines in the posterior part of the carapace, namely 
one on either side at the level of, and one on either side below, the large 
posterior spine. The surface of the carapace is finely granular iu irreg- 
ular patches, the granules being most distinct on the large spines. 
The hepatic regions are separated from the branchial regions on either 
side by a transverse crease or pucker, but otherwise the regions of the 
campace are not clearly demarcated. The summit of the (antero- 
lateral) convexity of the hepatic region is, usually, faintly acuminate. 
The chelipeds are symmetrical and slender, and are more than twice the 
length of the carapace (posterior spine excluded) in both se.tes : the 
long cylindrical arms are very finely and uniformly granular : the 
almost filiform fingers are a little longer than the slender tapering hand. 
The true legs are slender and smooth, and the dactyli are thickly fringed 
with rather long hair : the first pair exceed the arm in length by their 
dactylus and rather more than half their propodite- 

Colours streaky and patchy red. 

The carapace of an average adult of either sex is about 20 millim. 
long, and about 20 millim. broad. 

Localities : Andamans, Arakan, Gaugetic and Mahanaddi Deltas, 
Madras coast, Persian Gulf. It is commonest on muddy bottoms at 
about 25 fathoms. 

Of 92 specimens in the Indian Museum the lateral spines are found 
to vary a good deal in length : they are usually, in adults, about as 
long as the arm, and sometimes a good deal longer ; but in the young 
they are usually much shorter than the arm. 

J. IL 34 
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88. Arcama gurnguesp-mosa,- Wood-Mason MS. name^ 

Alcock and Anderson. 

Arcania quinque^^pinosat Alcock and Anderson, J. A. S. B., Vol. LXIII. pt. 2, 
1894, p. 206, and III. Zool. B. I. M. S. “ Invesfeigator,” Crnsfc., pi. xsiv. %. 6 (in the 

press). 

? Arcania septemspinosaj var. gracilis, Henderson, Trans. Linn. Soc. Zool. (2) V, 
1893, pp. 403, 404. 

Differs from A. septemspinosa (Fabr.) only in tbe following parti- 
-cniars;,:— 

1. It is a mncb smaller species, tke carapace of tbe adalt being 
less tban 12 millim. long, and less tkan 14 millim. broad. 

2. The outline of the carapace is broadly conical, owing to tbe 
bulging, obliquely backwards, of tbe branchial regions. 

3. The front is sharply bidentate, instead of bilobular. 

4. The large spines of tbe margins of the carapace are relatively 
smaller, and the spine on tbe postero-lateral border, on either side, is, 
either altogether wanting or is represented only by a granule. 

5. The regions of the carapace, with the single exception of the 
boundary between the gastric and cardiac regions, are distinctly delim- 
ited by fine grooyes. 

6. The fingers are nearly twice the length of the band. 

7. Tbe cardiac region in life, and even in f resb spirit specimens,, 
shows as a large bright red milk- white-edged ocellns. The rest of the 
carapace is delicate pink in life. 

In the Indian Museum collection are 27 specimens — chiefly adult 
males and egg-laden females — from the coasts of Arakan, Ganjarn, 
Vizagapatam, Ceylon, and the Persian Gulf. 

89. Arcania undecimspinosa, De Haan. 

Arcania undeeimspinosa, Be Haan, Fatin. Japon. Crust., p. 135, pi. xxxiii. fig. 8 j 
Bell, Trans. Linn. Soo. Vol. XXI. 1855, p. 309, and Cat. Lencos. Brit, Mas. p. 21 : 
Miers, Zool. H. M. S. ^ Alert* pp. 518, 548 : { ?) A. 0. Walker, Journ. Linn. Soo., 
Zool., Yol. XX. 1890, p. Ill : Ortmann, Zool. Jahrbucli., Syst. etc., YI. 1892, p. 577; 
J. K. Henderson, Trans. Linn. Soo., Zool. (2) V. 1893, p. 404. 

Arcama granulosa, Miers, Trans. Linn. Soc., Zool., (2) 1. 1875-79, p. 240, pi. xxxviii. 
fig. 29 {fide Miers, P. Z. S. 1879, p. 44) : Haswell, P. L. S., H. S. Wales, lY. 1879, 
p. 58, and Cat. Austral. Crust, p. 131. 

? ? Arcania novemspimsa var. aspera, Miers, Ann, Mag. Hat. Hist. (5) Y. 1880,. 
p. 817. 

Carapace longitudinally ovoid in the male, nearly globular in the 
adult female, uniformly covered either with rather distant miliary gra- 
nules or with close-set short prickles, amid which the fine smooth 
grooves that define the regions of the carapace are very distinct, — the 
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only one wanting being that between the gastric and cardiac regions. 
The margins of the carapace are armed with eleven spines of moderate 
size, situated as follows : — one, pointing obliquely forwards, in either 
antero -lateral border, at the culmination of the sub-hepatic region; one 
on either side jixst behind the groove that separates the hepatic from 
the branchial region ; one, claw-like, at either (median) lateral epibran- 
chial angle ; one, pointing obliquely backward>s, just abaft the middle 
of either postero-lateral border ; one at either end of the posterior bor- 
der ; and one, pointing straight backwards, in the middle of the intesti- 
nal region. The front ends in two sharp-cut laminar teeth. 

The slender chelipeds, in the adult male, are just over twice the 
length of the carapace (spine excluded) ; the arm is usually, bub not 
always, covered in all or the greater part of its extent with miliary 
granules similar to those on the carapace ; the almost filiform fingers are 
as long as the hand and rather more than half the wrist combined. The 
true legs are slender and smooth ; their dactyli are scantily fringed with 
hair in their distal half : the first . pair exceed the arm in length by 
their last two joints. 

The length of the carapace of the adult male is about 16 millim., 
and the breadth about 14 millim. ; of an adult female the dimensions 
are 18 millim. by 16 millim. 

In the Indian Musenm collection are young and adults of both 
sexes, from the Andamans and from the Madras side of Palk Straits. 

90. Arcania novemspinosa, Adams White, 

Iphis 7iovemsjpmom^ Adams & White, ‘ Samaraiig* Crust, p. 56, pi. xiii. fig, 1. 

Arcania novems^mom, Bell, Trans. Linn. Soc., Vol. XXL 1855, p. 309, and Cat. 
Leucos. Brit. Mus, j). 21 : Haswell, P. L. S., N. S. Wales, IV. 1879, p. 58, and Cat. 
Austral. Crust, p. 131 : de Man, Archiv far Naturges. LIII. 1887, L 392, 

Differs from A, undecimspinosa^ De Haan, only in the following 
characters : — 

1. The surface of the carapace, in the adult, is almost smooth — 
at any rate is without isolated miliary granules or prickles. 

2. The marginal spines are very much larger, with the single 
exception of the spine on either side situated at the junction of the 
sub-hepatic and branchial regions, which is a mere denticle or granule. 

3. With the exception of a faint groove between the hepatic and 
branchial regions, and of a still more indistinct break of level between 
the branchial and intestinal regions on either side, the regions of the 
carapace are not defined. 

4. The front is more prominent. 

5. The chelipeds in the adnlt male are 2| times the length of 
the carapace, and the arm is only very finely granular, and at the base only. 
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6. TBe cai'apaoe in the adnit male is a little iBore elongate. 

Two adult males and a lialf-grown female from the Andamans are 
ill the Indian Museum collection. 

The differences above noted are plain enongb in extreme forms, hut their sum 
is not constant, as it is in the case of the differences between A 7*spinosa and 
A. ^i’Spinosa) so that it seems doubtful whether A. B-spinosa is really distinct from 
A. ll-spinosa. 


91. Arcania erimceus^ (Fahr.) 

Cancer erinaceuSj Pabricius, Mantiss. Insect. I, 325, and Ent- Syst. II. 460 : 
Herbst, Krabben, I. ii. 258, pL xx. fig. 111, 

Leucosia erinaceuSj Fabr., Ent. Syst. Suppl. p. 352 : Latr., Hist. Kat. Crust, 
etins.yi. 119. 

Arcania mwacews, Leach. 2Iool. Miscell. III. p. 24: Desmarest, Oonsid. Gen, 
Crust., p. 170, pi. xxvhi. fig. 1: Milne Edwards in Cuvier Regne An., Crust., pi. 
xxiv. fig. 2, and Hist. Mat. Crust. II. 134: Bell, Trans. Linn. Soc. VoL XXI. 1855, 
p, 309, and Oat. Leucos. Brit. Mas, p. 20, « 

Carapace globular, everywhere thickly covered with thorns and 
spine-like granules, amid which the smooth shallow sulci that define 
the branchial and hepatic regions are visible. Hound the margin of 
the carapace are eleven large spines, similar in position to but larger 
in size than those of A, undecirmjpinosa, and covered with secondary 
spinel ets. The ventral surface of the external maxillipeds, the thoracic 
sterna, and the abdominal terga are all also sharply granular. The 
front ends in two prominent sharp teeth. 

The chelipeds and the true legs have their meropodites covered 
with thorns, and the other joints — except the dactyli, the distal half of 
the hand, and the fingers — sharply granular. The chelipeds, even in 
the adult male, are only about If times the length of the carapace 
(spine excluded),, and the fingers area little shorter than the palm. 
The first pair of true legs exceed the arms in length by their last 2f 
joints. 

The carapace of the adult male is 16 millim. long and 14 millim. 
broad j that of the adult female is 21 millim. long and 19 millim. 
broad. 


Log, East coast, from the Hooghly to Pondicherry, In the Indian 
Museum collection are an adult male and a young and three adult 
females. 


92. Arcania tuberculata^ Bell, 

Arcania tuhercidaU, Bell, Trans. Linn. Soo. Vol. XXI. 1855, p. 310, pi. xxxiv. 


I, Oal. Lein^si’Brit, Itns. pw 21. 
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%. 10, and Oat. Leacos. Brit. Mua. p. 22 : A. Milne Edwards, Kouv. Arctsiv. X» 
1874, p. 48, pL Hi, fig. 4. 

Carapace subglobnlar with an abrnptly prominent bidentate front ; 
closely covered evei’ywhere, except in the anterior half of the fronts 
with elongate gi*aiiules some of which are large and claviform. The 
regions of the carapace are fairly well defined. In the position of the 
marginal spines of A. undecimspinosa there are 11 marginal prominences, 
of which only 4 or 5 in the posterior part of the carapace deserve the 
name of spines, the others being denticles not vastly larger than the 
enlarged claviform tubercles of the dorsal surface. These spines and 
denticles are covered with secondary grannies in all or part of their 
extent. , ■ ■ 

The chelipeds, even in the adult male, are not If times the length 
of the carapace : the arms are elegantly granular ; the wrists have 
a few granules and, on their outer surface, a tooth ; the hands are 
nearly smooth ; the fingers are little shorter than the hand. 

The legs are slender and perfectly smooth. 

The carapace of tlie adult male is 8 millim. long and 6 millim, 
broad, that of the adult female is 10 millim. long and 9 millim. broad. 

Loc. Andamans and Maldives. In the Indian Museum collection 
are 11 specimens — ^young and adults of both sexes, including ovigerous 
females. 

93. Armnia pulcherrima, Haswell. 

Arcania septemspinosaj Bell nec Fabrioius, Bell, Trans. Linn. Soc., Yol. XXI. 
185S, p. 310, pi. xxxiv. %. 7, and Cat. Leucos. Brit. Mas. p. 21, 

Arcania pulcherrima^ Haswell, P. L. S., X. S. Wales, IV. 1879, p. 68, and Cat. 
Austral. Crust, p. 131; Miers, Zooi. H* M. S. * Alert* p, 258 {uhi $yno7i.), and 
‘ Challenger * Braobyura, p. 299 (footnote). 

Carapace transversely ovoid, the front not breaking beyond the 
general outline : its surface everywhere covered with miliary granules, 
amid which stand out 13 or 14 granule-covered tubercles arranged in 
five incomplete longitudinal rows. Round the margin of tlie carapace 
are 10 gi^anule-covered prominences, the first two of which on either 
side are mere denticles, while the remaining six are broad spines, — 
those at the lateral epibranchial angle on either side being much the 
longest. The regions of the carapace are ill defined. The inner 
canthus of the orbit is not prolonged into a spine as it is in all the 
preceding species. 

The chelipeds are slender even for the genus, and in the ad nit 
male are just over twice the length of the carapace : the arm alone 
is elegantly granular : the fingers are a little shorter than the band. 
The true legs are slender and perfectly smooth. 
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The carapace of the adult male is abont 9 millim. long and 1 0 
broad ; that; of the adult female is about 10 millim. long and 12 broad. 

In the Indian Museum collectioti are 8 adult males and 2 adult 
females (one egg-laden) from oJff Ceylon, 34 fms. 


94. Arcania gracilipes^ Bell. 

Arcania gracilipes, Bell, Trans. Linn. Soc. Vol. XXI. 1855, p. 310, and Cat. Leucos. 
Brit. Mas. p. 22: (Haswell. P. I». S., N. S. Wales, Yol. lY. 1879, p. 58 ?) , 

Carapace globular, just as broad as long, with the hepatic regions 
dorsally sunken and flat, so as to throw the front — which' does not 
otherwise project much — into strong relief. The circumference, like 
the dorsum of the carapace, is armed not with spines, but with numer- 
ous large tubercles, which, like the general surface between them, are. 
closely covered with flat discoidal granules : there are altogether about 
24 of these large tubercles. The regions of the carapace are fairly 
well defined. The front ends in two blunt teeth : the inner canthus of 
the orbit is not prolonged into a spine. 

The chelipeds, in the adult male, are slightly over twice the length 
of the carapace : the arm wrist and hand are elegantly granular like 
the carapace, the granulation in the case of the wrist and band being 
microscopic: the fingers are just equal in length to the hand. The true 
legs are slender, and are microscopically granular like the hand : the 
first pair exceed the arm by less than the length of their dactylus. 

The abdomen of the male consists of only four pieces, but the 
second piece is hidden almost out of sight. The carapace of the adult 
male is 7 millim. long and broad, that of the female 10 millim. 

An adult male and 5 females — three ovigerous — from the Anda- 
mans, ' 


Ixa^ Leach. 

Im^ Leach, Trans. Linn. Soo. Yol. XI. 1815, p. 334. 

Jasa, Milne Edwards, Hist. Hat. Crusfc. II. 134. 

Im Bell, Trans, Linn. Soc. Yol. XXI. 1855, p. 311, and Oat. Leucos. Brit# 
Mus. p. 23. ^ 

, Isfa, Miers, * Challenger’ Brachynra, p.1300. 

Carapace broadly rhomboidal, produced on either side, at the junc- 
tion of the autero-lateral and postero-lateral borders, into a great 
sausage-shaped spine of enormous size often with an abruptly acumi- 
i^ate point. The median regions of the carapace are separated on either 
side from the branchial, either by a broad trench which bifurcates 
anteriorly to isolate hhe hepatic regions from the branchial regions and 
from the front, or by a shallow groove which has similar relations. The 
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front is broadisli and broadly bilobed, and docs not project as far as 
the salient edges of the afferent branchial canal* 

The orbits are deep and completely conceal the eyes, their outer 
wall is marked by B closed sutures, the surfaces between which are very 
convex ; there is a widish gap at the inner canthns where the antermse 
with their small flagellum are found. The antennules fold obliquely. 

The external maxillipeds are sunk altogether or in part a good deal 
below the level of the sharp edges of the buccal cavern : they are 
longitudinally hollowed or grooved along their inner border, the merus 
more deeply than the ischiam : the last-named joint is about twice the 
length of the narrowly -triangular merus. 

The chelipeds are hardly stouter than the slender legs : and are 
markedly less than twice the length of the carapace : the distal half of 
the hand is almost filiform : the fingers are bardly half the length of 
the hand, are filiform, and open in a vertical plane. 

The abdomen of the male has the 3rd 4th and 5th segments coales- 
cent, that of the female has the 3rd-6tli coalescent. 

Key to the Indian species of Ixa. 

I. Channels of carapace with very definite under- 
mined edges : lateral processes with very abruptly 
acuminate tip : buccal frame distinctly trian- 
gular: exognaths with the surface concave and 

almost devoid of granules X cylindrm, 

II. Channels of carapace simply grooves of no very 
remarkable appearance : lateral processes gradu- 
ally tapering : buccal frame quadrangular : exo- 
gnaths with the surface, in the basal three-fourths, 
tumid and covered with a mosaic of large 
granules * X inermis. 

95. Ixa cylindrus^ (Fabr). Leach. 

Cancer cylindrns, Fabricius, Mantiss. Ins. I. 323, and Ent. Syst. II. 456. 

Cancer cylindricuSf Herbst, Krabben, I. ii. 109, pL ii. figs. 29--31. 

Zeucosia cylindrus^ Pabricins, Enfe. Syst. Suppl. p. 352 : Bose, Hist. Nat. Crust. 
I. 237 : Latreille, Hist. Nat. Crust et. Ins. VI. 119, 

Ixa cylindrus^ Trans. Iiinn. Soe. Vol. XI. 1835, p. 334: Bell, Trans. 
hmn. Soc.- Vol. XXI. 1855, p. 311 (part): Miers, ‘ Challenger » Brachyura, p. 30X 
and footnote. 

Ixa canaliculatOj Ijeacb, Zool, Miscell, III. p. 26, pi. 129, fig. 1 .* Desmarest, 
Consid. Crust, p. l7l, pi. xxviii. iig. 3 : Milne Edwards, Cuvier, Eegne An., Crust, 
pi. xxiv. fig. 1, and Hist. Nat. Crust. II. 135 ; A. Milne Edwards, in Maiiiard's 
rjle Eeunion, Annexe E, p, 10* 
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Ua fnegaspis, Adams and White, ‘ Samarang * Crast. p. 55, pi. xii. fig. 1 • Miers, 
* Challenger ' Brachyura p. 301 (var. of cylindrus). 

Carapace covered with vesieiilotis graniiles between which it is 
smooth and polished, and there are some largish smooth patches on the 
branchial regions : the channels of the carapace are deep and very well 
defined, with undermining edges, and have the floor more or less coated 
with pubescence : the huge cylindrical lateral processes are of almost 
the same diameter at their distal end as at their base, and their rounded 
end is abruptly surmounted by a spine : the distance between the edge 
of the raised plane of the gastric region and the free edge of the front 
is nearly equal to the anterior breadth of the front : the ends of the 
posterior margin are a little thickened and prominent, but are liardly 
dentiform even in the young. 

The buccal cavern, though truncated, has a distinctly triangular 
shape : the exognath, when denuded of its distal pubescence, is found 
to have a smooth and longitudinally concave surface, the concavity 
falling along the inner border ; and is seen to fall short of the raised 
anterior edge of the afferent branchial channel by a mean distance 
equal to nearly half the length of the merus : the raised outer border 
of the ischium has a narrow band of vesiculous granules, wanting at 
the basal end. 

Four males and four females (three adult) are in the Indian 
Museum collection from the Andamans, and from the Madras coast in 
the neighbourhood of Palk Straits. 

The largest female has the carapace 20 millim, long by 60 millim, 
in extreme breadth. 

96. ? Im inermisj Leacb. 

Iwa inermis, Leach, Zool. Miscell. III. p. 23, pi. 129, fig. 2 : Beamarest Oonsid, 
Crust, p. 171 : Milne Edwards, Hist. Nat, Crust. II, 135 : Hus well, P. L. S., N. S, 
Wales, IV, 1879, p. 59, and Cat. Austral. Crust, p. 132. 

Carapace covered with vesiculous granules between which it is dis- 
tinctly rough : the channels of the carapace are merely grooves, and are 
devoid of pubescence : the lateral processes are curved forwards, and 
taper gradually to a point: tlie distance between the gastric region 
(no part of which region has the form of a definitely raised plane) and 
the free edge of the sharply bidentate front is much less than the 
anterior breadth of the front ; there is a large granular petaloid tuber- 
cle at either end of ^ihe posterior margin. . 

The buccal cavern is distinctly quadrangular, owing to the eversion 
of the outer lip of the afferent branchial channel : the exognath in its 
basal three-fourths is V6i?j strongly convex, the surface of the convexity 
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being covered with large polished pearly grannies polygonal by mutual 
appression; its hairy distal end is suddenly depi'essed and does not 
fall much short of the front edge of the afferent branchial canal : th© 
ischium is grooved along its inner border, but the rest of its surface is 
tumid and granular just like the exognath. 

In the Indian Museum collection is a single female with the cara- 
pace 17 millim. long by 42 millim. in extreme breadth, from 23 fathoms 
off the Orissa Coast. 

I believe that this species must be Leach’s Ixa merrnis^ as it cor- 
responds with Leach’s figure. Unfortunately the mouth-parts are 
not figured or described. They are most characteristic in this species, 
which cannot be mistaken for L eylindrus. 

Family DORIPPID.dG. 

Dorippiens, l^Iilne Edwards, Hist. Nat. Crnst. IT. 151 (partim), 

Borippidea, De Haaii, Faun, Japon. Crust, p. 120. 

JDorippidss, Dana, U. S. Expl. Exp. Crust, pt. I. p. 390- 

Borippidsef Miers, Challenger Bracbyura, p, 326. 

Carapace fiat, generally broadest behind near the plane of the 
posterior border, hiding not much more than half of the abdominal 
terga, the first three of which are commonly visible in a dorsal view 
quite uncovered. The orbits are somewhat incomplete. The antennules 
are commonly too large to fold inside their fossettes. The antennse are 
large. The mouth-parts somewhat resemble those of the Oalappidse ; 
the buccal cavern is prolonged forwards to form an efferent bmncliial 
canal which is covered in below by a long lamellar process of the first 
maxiiiipeds. The first two pairs of true legs are remarkably long and 
stout: the last two pairs on the contrary are remarkably short and 
slender, and occupy a singular position in the dorsal plane of the body. 
The position of tlie afferent branchial canal varies. The vasa deferentia 
perforate the 5th thoracic sternum on either side. The branchise are 
less than nine in number on either side. 

The Dorippidee may be divided into two sections or subfamilies as 
follows : — 

1. Borippinm, in which the external maxillipeds leave a consider- 
able part of the buccal cavern uncovered, and in which the afferent 
branchial openings are situated either immediately or shortly in advance 
of the bases of the chelipeds. 

2. Tymolinso, in which the external maxillipeds almost completely 
cover the buccal cavern, and in which the afferent branchial openings 
may or may not he situated near the bases of the chelipeds. 

J. ri. 35 
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Tlie following is a list of known genera^ Indian genera being printed 
in Roman type and genera known to me by autopsy being marked with 
m asterisk. 


Family Dorippidse. 
Sttb-famiiy I. Borlppinse, 


Sub-family II. Tymolinse. 

TymoUis^ Stimpson, Proc. Acad. Hat. Sci. Philad., J858, p. 163. 
Qyclodori'pfe^ A. Milne Edwards, Bull. Mus. Comp. Zool. YIII. 
1880, p. 24. 

Cymonomus, A. Milne Edwards, Bull. Mus. Comp. Zool. VIII. 

1880, p. 26. 

^Cymonomops. 

Uncertain in position. 

* CorycoduSy A. Milne Edwards, Bull. Mus. Comp. Zool. VIII. 1880, 


It appears to me to be quite possible that further investiga- 
tion may discover Cyclodori'pjpe to belong to Stimpson’s genus 
Tymolus, Ortmann, (Zool. Jahrbueher, Syst. VI. 1892, p. 559) 
has already suspected the identity of these two genera. 

Caphyra, Guerin, which was included -vyith the Dorippidso by Milne Edw'ards, 
has by other authors been shown to belong to quite another section of the Brachyura ; 
and I cannot think that Cymopolia either has any right to be classed with the 
Oxystoma. Previous authors also, such as Dana (TJ. S. Expl. Exped. Crust, pt. 1. 
p. 403) and Miers Challenger’ Brachyura p. 334) have suggested the advisability 
of xemoring Cymopolia from this group. 


Key to the Indian Genera of Dorippidge. 

The exteraal maxillipeds leave all the anterior 
part of the buccal cavern uncovered : — 

1. The anterior extremity of the buccal 
cavern passes between the antennules 
to or even beyond the tip of the front : 
the afferent branchial apertures are 
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situated in front of tke bases of tbe 
cbelipeds, a bridge of tbe carajmce in» 
tervening 

2. Tbe anterior extremity of tbe buccal 
cavern either stops at, or does not reach 
as far as, the basal joint of the anten- 
iiules : the a;fEerent branchial openings 
are situated immediately in front of the 

bases of the cbelipeds 

II. The external rnaxiliipeds are greatly elongate 
and do not leave any appi^eciabie portion of 
the buccaL cavex'ii uncovered ; the afferent 
branchial openings are not situated in front 
of the bases of the ohelipeds 


DoatPPB. 


Ethusa. 


OofOKOMOPS,. 


Donjppe, Fabricius. 

Fabrioms, But. Syst. Suppl. p. S61, 

Doripije, Milne Edwards, Hist. Hat. Crust. II. 154. 

Donppe, Miers, Challenger Brachyura, p. 327. 

Carapace very flat, truncate- triangular and broadest behind, cover- 
ing little more than the first two thoracic sterna, its regions well 
defined, the hepatic i^egion small. 

The front consists of two flat triangular teeth : on either side of it, 
in tbe same plane, are (1) a hood-like fold covering the base of the long 
compktely exposed geniculate eyestalks, and separated by a deep 
narrow fissure from (2) a long flat triangular tooth, formed by the 
prolongation of the antero-external angle of the carapace, and forming 
the outer angle of the orbit. The floor of the orbit is even more incom- 
plete than the roof, and is formed almost entirely by the base of a great 
projecting spine at the inner canthus, but even this spine may be rudi- 
mentary. The antennules fold longitudinally, they are too large to fold 
into the fossettes. The antennae also are rather large : the basal joint 
is wedged in between the front and the spine at the inner canthus of 
the orbit. 

The buccal cavern is abruptly narrowed anteriorly and prolonged 
as a deep well defined canal to, or even slightly beyond, the front : the 
canal is closed in below by long stout foliaceous processes of the first 
rnaxiliipeds. The external rnaxiliipeds do not cover this canal : their 
flagellum or palp arises at the outer angle o£ the long naxTow merus 
and is completely exposed in flexion. The aflerent branchial orifices 
are oblique pooket-like slits in the pterygostomiau region.] 
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The chelipeds in tlie adult male are commonly unequal, having the 
hand of one side much enlarged and swollen. 

Tlie first and second pairs of true legs are long stout and com- 
pressed : the last two pairs on the other hand are short and rather slight ; 
they arise much dorsad of the other legs, and are subcheiate, — the four 

suhchelse being so disposed as to enable the animal to hold over its back 

as in a loose frame — some sort of defensive or protective object, such 
as a lameilibranch shell or an inhabited worm-tube. 

The abdomen of both sexes consists of seven distinct segments, the 
first two and most of the third terga being visible in a dorsal view. 


Key to the Indian species of Dorippe. 

The tips of the foliaceous processes that close 
the endostomial canal, but never the canal 
itself, may sometimes be seen between the 
frontal teeth in a dorsal view : — 

1. The greatest length of the carapace is 
slightly, but distinctly, more than the 
greatest breadth : — 

i. Campace nodular and wrinkled: 

spine at the inner canthus of the orbit 
ponderous, curved, serrated along the 
under surface: fourth (last) pair of 
true legs less than half the length of 
the second (longest) pair 

ii. Carapace smooth: spine at inner 

canthus of orbit rudimentary : fourth 
pair of true legs more than half the 
length of the second 

2, The greatest length of the carapace is 
less than the greatest breadth : spine at 
the inner canthus of the orbit long, 
slender, acute, straight : carapace 
smooth : fourth pair of legs from a little 
less than half to one-third the length of 
the second : — 

i. Carapace and last two pairs of 
legs densely pubescent : both edges of 
merus and posterior edge of carpus 
and propodite of 1st and 2nd legs 
pubescent in the male 


D. astuia. 


D. faccMm> 
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ii. Carapace Ijardlj ptibescent : last 
two pairs of legs very slightly hairy : 

1st; and 2nd legs perfectly devoid of 
hair — 

II. The roof of the endostoraial canal projects 
considerably between the bases of the frontal 
teeth in a dorsal view : the greatest length of 
the carapace is hardly less than the greatest 
breadth: carapace smooth, it and all the ap- 
pendages perfectly devoid of pubescence : 
spine at inner canthns of orbit rudimentary : 
last pair of legs much more than half the 
length of the second (longest) pair 

97. Dorippe dorsipes, (Linn.) Miers. 

Canter doTBipes^ Linn. Mns. Lnd. Ulr. p. 452, and Sysfc. Nat. ed. xii. I. ii. 1053 
(nec syn.) 

Cancer frascone, Herbsfc, Krabben, I. ii. 192, pi. xi. fig. 70. 

Cancer quadridens. Fabricins, Enfc. Syst. IT. 464. 

Dorippe quadridens, Fabricins, Erit. Syst. Suppl. p. 361 : Bose, Hist. Nat* 
Crust. I. 207 : Latreille, Hist. Nat. Crust, et Ins. VI. 125, [and Encycl. pi. 306, fig. 
1] ; Desmaresfc, Consid. Crust, p. 135 : De Haan, Faun. Japon. Crust, p. 121, pi. xxxi. 
fig. 3 : Stimpsnn, Proc. Ac. Nat. Sci. PMlad. 1858, p. 163 : de Man, Journ. Linn. 
Soo., Zool., XXII. 1888, p. 206. 

Dorippe quadridentataj Milne Edwards, Hist. Nat. Crust. II, 156 : Hilgendorf, 
MB. AK. Berl. 1878, p. 812 : E. Nauck, Zeits. Wiss. Zool. XXXIY. 1880, p. 49 
(gastric teeth) : Has well, Cat. Austral. Crust, p. 137. 

Dorippe dorsipes^ Miers, Zool. H. M. S. * Alert,’ pp. 185, 257 : de Man, Archiv. 
fiir Naturges. LIII. 1887, i. 393 : [Cano, Boll. Soc. Nat. Napol. XII, 1889, p. 254] : 
Ortmann, Zool. Jabrbuch,, Syst., VI. 1892, p, 562 : Henderson, Trans. Linn. Soc* 
Zool. (2) Y. 1893, p. 404. 

Dorippe atropos, Lamarck, Syst. Anim. sans. vert. p. 245 (1818). 

Do7'ippe nodulosa^ Lamarck, Syst. Anim. sans. vert. p. 245 (1818) : Bose, Hist. 
Nat. Crust. I. 203, pi. iv. fig. 2 j Guerin, Icon. H^ne Animal, pi. xiii. fig, 2. 

Body and appendages (except the hands and fingers, and the pi^CK 
podites and dactyli of the 1st and 2nd true legs) rather thickly covered 
with hair. 

Extreme length of carapace greater than extreme breadth. Sur- 
face of carapace wrinkled and uneven, with about a dozen nodules 
which are often granular; the regions well defined by grooves and 
puckers. 

The spine at the outer angle of the orbit is long and acute, and 
usually projects well beyond the level of the frontal teeth : the vSpin© 
at the inner canthus is huge, curved, serrated along the lower border, 


B, granulaia. 


D, polita. 
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and projects far beyond the frontal teeth : the hood-like fold, on 
either side of the front, that covers the base of the ejestalks, has its 
angloa not pronoanced. 

The lateral mai’gins of the carapace are denticulated up to a stontish 
tooth near the middle of the branchial border. 

The abdomen of the male has both on the second and on the third 
terga a transverse row of 3 tubercles, the middle one lai'ge rounded and 
polished, the lateral ones smaller and acute, and one stout tubercle in the 
middle line on the fourth tergum : in the female the third fourth and fifth 
terga are transversely carinate, the carinse being denticulate, and one 
tooth on the third and 4th terga, in the middle line, being much en- 
larged ; the second tergum is also transversely carinate, but bluntly and 
indistinctly. 

The chelipeds of the adult male are asymmetrical, the hand of onO 
side being greatly swollen and being a good deal broader than long : in 
both chelipeds the ischium merus and carpus have the outer surface 
covered with spinules and acute granules. 

The second trne leg is more than twice the length of the fourth, and 
nearly three times the length of the carapace: its carpus like that of the 
first is traversed longitudinally by two granular crests. 

Large males have the carapace 86 millim. long, and 34 millim. in 
extreme breadth : ovigerous females have the carapace 25 millim. long 
by 24 millim. broad. 

In the Indian Mnseum collection are very numerous specimens 
fi'om Mergiii, Andamans, East coast of India from Gran jam to Palk 
Straits, arid Persian G-nlf. 


As Miers . states, there can he little doubt that Linnaeus’ diagnosis 
(Mus. Lnd. Ulr. p. 452) refers to this species. But De Haan long 
before (E'aun. Japon. Crust, pp. 121, 139) bad bespoken the identity of 
D. dorsipes and D, qiiadridens and had noticed the confusion by earlier 
authors of Cancer dorsipes of Linnaeus with Cancer dorsipes of Pabri- 
,cius. 


98. Borippe facchino (Herbst), De Haan. 

Dorippe facchim, Uexhst, Kxsihhm, 1. il 190, pi. xi. %. 68; De Haat), Faun- 
Japon. Crust, p. 123: Stimpaon, Froo. Acad. Nat. Soi. PMlad. 1858, p. 163 : Miers, 
‘ Challenger ’ Brachynraj p. 328 : Ortmann, Zool. Jahrbach., Syst. VI. 1893, p. 561 ; 
J. E. Henderson, Trans. Linii..Soc., 55ooL, (2) V. 1893, p. 405. 

Borippe Milne Edwards, Hist. Nat. 'Crust. 11. 157, pi. xx. figs, n-14; 
Dana, 0. S- Bxph Erp. Crust, pt. I. p. 398: Miers, Ann. Mag. Nat. Hist, (o) V, 
317 A, 0., Jhjnn. Soo., 25ool., XX. 1886*90, p. 111. 
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The body and appendages thotigli on the whole very liairy, are not 
quite so hairy as in 1 ), dorsipm ; the chelipeds have the hair confined 
almost entirely to their borders, especially the nppor border; the Lst 
and 2od pairs of legs are almost hairless in the female, and in the 
male have the liair confined to the anterior border of the raenis and 
the posterior border of the merns carpus and propodite ; and hair is 
absent from the convexities of the thoracic sterna. 

Extreme length of carapace considerably less thaii extreme breadth* 

The surface of the carapace, when denuded, is either perfectly 
smooth, or smooth in the middle and finely granular* at the sides and 
in front : the regions are well defined by grooves. 

The hood-like fold covering the base of the eyestalks, on either side 
of the front, has its inner or anterior angle dentiform : the spine at the 
exfernal orbital angle is broad and suddenly acuminate, and projects to 
but not beyond the level of the frontal teeth : the spine at the inner 
canthus is slender, straight, and acute, and projects well beyond the 
frontal teeth. 

The lateral borders of the carapace are sometimes granular, but 
never denticulate. 

The abdomen of the male is unarmed : in the female the Srd-fith 
terga are coarsely and bluntly carinate, the cariiue of the 4th and fith 
being finely granular. The chelipeds when denuded have all their 
joints quite smooth; those of the adult male are asymmetrical just as 
in D. dorsipes. 

The second true leg is much more than twice, often three times, 
the length of the fourth, and 2|- to 2f times the length of the carapace ’• 
its carpus, like that of the first is hi carinate, the carinse being granular 
under the lens but not toithe naked eye. 

Large males have the cai*apaee 29 millim. long and 34 millira. in 
extreme breadth : ovigerous females have the carapace 20 millim. long 
by 24 millim. broad. 

In the Indian Museum are very numerous specimens from the East 
coast from the mouth of the Hooghly to Madras, and a few from the 
Andamans. It is common on soft muddy bottoms, and I have rarely 
found it without a protective bivalve shell and sea-anemone. 

99. ? Borippe granulata^ De Haan. 

Dorippe granulata, De Haan, Faun. Japon. Crnst. p. 122, pL xxxi. fig. 2: 
Stimpson Free. Acad. Nat. Sci. jPhilad., 1858, p. 163 : [Targioni-Tozzetfci, Zool, 
Becord, 1877, Crust, p. 19] ; Ortmaon Zool. Jahrbnch., Bysfc., TL 3892, p. 561, 

Almost exactly resembles B, faccMno (Herbst), but has the cara- 
pace a little more granular and with scanty or obsolete pubescence. 
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There is almost do hair on the carapace, — none sufficient to con- 
ceal its grooving and texture : on the chelipeds there is, on the upper 
edge, extending along basal part of finger, a narrow fringe of hair, and 
on the lower edge a narrow fringe extending as far as the end of the 
merus : on the first two pairs of true legs there is no hair at all in 
either sex ; and on the last two pairs of legs there is not very much hair. 

The chelipeds of males that are as big as the largest ovigerous 
females hardly asymmetrical. 

Ovigerous females have the carapace 14 miliim. long and 16 miilim. 
in extreme breadth. 

In the Indian Museum collection are 21 specimens from various 
stations along the shores of the Bay of Bengal from Mergui to Madras, 
one of these — the smallest and moat immature of all — belongs to Dr, 
Anderson’s Mergui collection and is referred to in Dr. de Man’s report 
(J. L. S., ZooL, Vol, XXII) as allied to D. granulata. 

If they are not De Haan’s species, they are a mere variety of D. 
facchino. 


100. Borijpipe astuta^ Fabr. 

Bori^pe astuta^ Fabricius, Ent. Syst. Snppl. p. 361* 

Cancer astutuSi Herbst, Krabben, III. iii, 45, pi. Iv. fig. 6. 

Borvppe a&tata^ Bose, Hist, Hat. Ornst. I. 208: Milne Edwards, Hist. Hat. 
Crust. II- 157 : Haswell, Cat. Austral. Crust, p. 136 : A. 0. Walker, Journ. Linn. 
Soc., Zool., Vol. XX, 1886-90, p. Ill : Ortmann, Zool. Jahrbuch., Syst., VI. 1892, 
p. 562: Henderson, Trans, Linn. Soc., Zool., (2) V. 1893, p. 405. 

Body and appendages not pubescent as in D. dorsi'pes and/acc^^wo, 
but covered with short distant hairs that are not very plainly visible 
to th,e naked eye : the hairs on the edges of #he propodites and dactyli 
of the first two pairs of true legs, however, form a long thick fringe. 

The carapace is extremely fiat, almost laminar ; its surface is smooth, 
and the regions are defined by grooves. 

Extreme length of carapace a little greater than extreme breadth. 

The spine at the outer angle of the orbit does not nearly reach 
to the level of the tip of the frontal teeth ; the part of the carapace 
that covers the base of the eyestalk is not hood-like, and has not its 
angles pronounced ; the spine at the inner oanthus of the orbit is quite 
rudimentary. 

The lateral margins of the carapace are smooth. The abdomen 
of the male is unarmed, that- of the female has the 3rd and 4th terga 
bluntly and very inconspicuously carinate transversely. 

! r . The chebpeds are smooth when denuded ; in the adult male they 

and facchino. 
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Tlie second true leg is three times as long as the carapace, and very 
much less than twice the length of the fourth leg. 

The adult male has the carapace 12 millim. long and 11*5 millini. 
broad, as has also the appai^ently adult female. 

In the Indian Museum collection are eight specimens from the 
Andamans, Mergui, Orissa coast, and Karachi. 

Several of them are encrusted with a small species of 8oalpelhm^ 
and one carries across its back a large (inhabited) worm-tube, which is 
said by Dr. Giles to be a habit with this species. 

101. Bori]3pe jpolita, Alcock and Anderson. 

Dorippe polita, Alcock and Anderson, J. A, S. B., Yol. LX III. 1891, pt. 2, p. 203, 
and ill. Zool. ‘ Investigator/ Grnstacoa, pi. xxiv, fig. 4 (in the preh's^). 

General surface of the body and appendages smooth hard polished 
and free of hairs : there are a few scanty hairs on the edges only of some 
of the joints of the chelipeds and external maxillipeds. 

The extreme length of the carapace is a very little less than the 
extreme breadth : the grooves that define the regions are shallow and 
not very conspicuous. The end of the endostomial channel projects 
between, and a little beyond the tips of the frontal teeth ; and has its 
free edge emarginate, so that the front appears to consist of four sharp 
lobes, the median two of which are on a lower level than the other two. 

The spine at the outer angle of the orbit is broadly triangular, its 
tip scarcely surpasses the level of the tips of the frontal teeth : the 
spine at the inner canthus is blunt and very small and inconspicuous : 
the portion of the carapace that covers the base of the eyestalk is, as in 
D. astuta, in simple continuity with the side of the front. 

The abdominal terga of the female are smooth and polished. 

The second pair of true legs are about times the length of the 
carapace and are very much less than twice the length of the fourth 
pair ; their carpopodites, like tliose of the first pair, are faintly bicari- 
nate. The pleura covering the bases of the last two pairs of legs are 
singularly large. 

The larger of two ovigerous females in the Indian Museum col- 
lection has the carapace 11*5 millim. long and 12 millim. in extreme 
breadth, 

BtJiusa^ Roux. 

Mthusa, Roux, Crust, de la Mediterrauee, pi. xviii. and text relating thereto. 

Bthusaf Milne Edwards, Hist. Hat. Crust. II . 161. 

Ethusinay S. I. Smith, ‘ Albatross * Crustacea, 1883, iu Ann, Rep, H. S. Comm. 
Fish, &c., 1882 (1884). 

Ethusa, Miers, ‘ Challenger* Brachyura, pp. 328, 331. 

J. n. 36 
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Carapaeo shaped much as in JDorippe, The front consists of two 
laiiimar teeth each of which again is bifid at tip: on either side of the 
frrajtj and sepai^ated from it by a deep cleft, is a long Hat tooth or spine 
formed by tlie prolongation of the antero-external angle of the cara- 
pace, and forming the outer angle of the orbit. There is practically no 
orbital floor. The antennules fold obliquely : they are large, but fold 
fairly well into their fossae. The antennfe have a long fiagellum : their 
basal joint is inserted between the eyestalk and the basal antennulary 
joint, but on a slightly lower lev0l. 

The buccal cavern is elongate- triangular and does not extend to 
the front : the external maxillipeds cover only its basal tliree-fourtlis, or 
thereabout, somewhat as in but the distal part is closed in by 

stout foliaceous processes of tbe first maxillipeds. The flagellum or 
palp of the external maxillipeds arises near the antero-external angle 
of the rather broad merus, and is completely exposed in flexion. 

The afferent brancliial orifices are wide openings immediately in 
front of the bases of the chelipeds. 

The chelipeds in the adult male are often unequal : the legs have 
the same form and relations as in Borippe, but the last two small and 
dorsally placed pairs are not subchelate, although their little hook-like 
dactylus folds backwards. The dactyli of the 1st and 2nd pairs are 
palniulate and are very long and stout. The abdomen of the male usually 
consists of 5 pieces, the 3rd-5th terga being fused, that of the female 
consists of 7 separate terga. As in Borippe the first three terga are 
visible in a dorsal view. 

There is very little hair about the carapace and larger appendages. 

In the Indian seas the species of this genus are, so far as is known, 
found only at depths of between 200 and 1,300 fathoms. 

Key to the Indian species of Ethusa. 

I. Carapace barely longer than broad : basal 
antennulary joint not abnormally enlarged 
and swollen : eyestalks freely movable : — 

1. Branchial regions much swollen, and 
causing a strong bulge of the lateral 
borders of the carapace posteriorly : ex- 
terna] orbital spines long slender acute, 
and projecting obliquely : — 

i. External orbital spines projecting be- 
yond the frontal spines indica, 

ii. External orbital spines not project- 
ing to the level of the frontal spines ... JS, pygjusea. 


1896 ,] 


A. Alcock — Qarcimhgieal Fauna of Indm* 


2. Lateral bordere of the carapace gradu- 
ally convergent without any strong bulge 
in their posterior (branchial) part : ex- 
ternal. orbital spines short broad flat trian- 
gular, with a naucronate tip E, andamanica. 

II. Carapace manifestly longer than broad : 
basal antennulary Joint enormously enlarged 
and swollen, globular in shape, pushing the 


eyes permanently outw^axAs : — 

1. Eyes practically immobile: chelipeds 

in the male symmetrical F» inmstigaiorw. 

2. Eyes preserving good power of move- 
ment : one cheliped in the male Yery 

markedly larger than the other E. descismus. 


102. Ethusa indica, Alcock. 

Efhuaa indica^ Alcock, Ann. JMag. Nat. Hist., May, 1894, p. 405, and 111. Zool. 
* Investigator,’ Crust, pi. xiv. fig. 2, ^ . 

Carapace convex; its extreme length, including the frontal teeth, 
* in the male only Just exceeds, and in the female equals, its extreme 
bread til ; its surface is finely and closely granular almost everywhere, 
except sometimes on the cardiac-intestinal region. 

Tiie branchial regions are much swollen, both dorsally and later- 
ally, the lateral swelling making the carapace more than one- third 
broader across the middle of the branchial regions than across the bases 
of the external orbital spines. The cardiac-intestinal region is small 
and well defined, and altiiough it is tumid it is commonly sunk below 
the level of the branchial convexities. The anterior regions of the 
carapace are undefined. 

The spine at the external orbital angle is broad-based, but long 
slender and acute : it projects obliqxxely outwards well beyond the tips of 
the frontal teetli. The two pairs of frontal teeth are longish and acute — 
the outer pair being somewhat the longer ; they as well as the external 
orbital spine are a good deal concealed in a fringe of long hairs. 

The eyestalks are short slender and freely movable : the eyes are 
often a little deficient in pigment. 

The basal antennulary Joint is not abnormally enlarged. 

The chelipeds in the adult male only are asynimetrical, all the 
Joints of one side being enlarged in all dimensions ; the smaller cheliped 
is hardly as stout as the first two pairs of legs. 

The second pair of true legs are not very much longer than the 
first: in the adult male they are a little more than three times the 
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lengtii of the carapace, and slightly more than three times the length 
of the 4th (last) pair; in the female they are not quite three times 
tlie length of the carapace, and about 2J times the length of the 4th 
pair. , 

The abdomen of the male consists of 5 pieces, the 3rd-5th terga 
being fused together. 

The extreme length of the carapace is in the fully adult male 16*5 
millim., in the fully adult female 15 millim. ; the breadth 16 miilim. 
in the male, 15 millim. in the female. 

Has been dredged in the Andaman Sea at 240 fms., in the 
Swatch ” of the Grangetic Delta at 409 and at 405 to 285 fms,, in the 
Laccadive Sea at 696 fms., off the Maldives at 719 fms., and off both 
coasts of Ceylon at 406 to 296 fms. 

103. Ethusa pygmsea, Aloook* 

Ethusa Aloock, Ann. Mag. Nat. Hist., May 1894, p. 406, and 111. 2ool. 

* Investigator,* Crust, pi. xiv. fig. 6, ^ , 

Distinguished from E, indica only in the following particulars 

(1) its size is much smaller, the largest known specimen — an ovi- 
gerous female — having the carapace’ slightly over 6 millim. long and 
nearly 7 millim. broad : 

(2) the external orbital spines, though of the same slender acute 
shape, are not so prominent, not reaching as far as the tips of the 
frontal teeth : 

(3 ) the anterior regions of the carapace are plainly defined by 
grooves. 

Andaman Sea 188 to 220 fathoms, and 240 to 220 fms. 

104. Eihusa andamanica, Alcock. 

JEthusa andamanica, Alcock, Ann, Mag. Nat. Hist, May 1894, p. 405, and 111 • 
2ool. ‘ Investigator/ Crust, pi, xiv. fig. 8, young $ . 

Carapace flat, its extreme length only just exceeds its extreme 
breadth, its surface finely granular under the lens, but smooth to the 
naked eye. 

The branchial regions are a little tumid dorsally, hut do not bulge 
laterally, so that the convergent lateral borders are nearly straight. 

The external orbital spine is broadly triangular, with a mucronate 
tip which does not quite reach to the tips of the frontal spines ; these 
also are acutely triangular, and all are a good deal hidden by a 
fringe of long hairs. 

The eyestalks are short and rather stout, movable, but not very 
freely so : tbe eyes are not deficient in pigment. Tlie basal antennuiary 
Joint is not enlarged. 
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The chelipedi? of the adult male are unknown : in the female they 
are not so stout as the first two pairs of legs. 

The second pair of legs in the female (adult male unknown) e-tceed 
the almost by the length of the dactylus, they are three times 
the length of the carapace and about 2| times the length of the 4ib pair. 

• f carapace of the largest specimen, which 

is not adult, IS 9'5 mdlim., the extreme breadth 9 millim. 

Andaman Sea 188 to 220 fms., and 238 to 290 fms. ' 

M- may possibly be only a variety of Ethuaa orientalk, 

Miers, Challenger Brachyura, p. 330, pi. sxviii. fig. 4. 


305. JEJthusa ( Bthusina) investigaioris^ n, sp* 

Carapaoe manifestly longer than bro8,d, somewhat convex, smooth 
to the naked eye though finely granular under the lens. 

The branchial regions are a good deal swollen both doi^ally and 
laterally, bulging out the lateral margins and making the carapace 
a third broader across the middle of the branchial regions than across 
the bases of tlie external orbital spines. 

Ihe cardiac-intestinal region is well-defined and tumid, but not 
sunk below the level of the branchial convexities : the anterior regions 
of the carapace are fairly well defined. ° 


The frontal portion of the carapace is separated from the rest of the 
carapace by a transve.-se groove or crease. The external orbital spine 
IS long and needle-like, but its tip falls considerably short of the tips of 
the rather long acute frontal spines. ^ 

The basal antennal Joint is huge and swollen, almost globular in 
shape. Owing to its size the eyes are pushed outwards until the eye- 
stalks have come to lie almost in the transverse axis of the carapace 
with the tips of the eyes Just visible, dorsally, beyond the lateral edo-e 
of the external orbital spine; and in this position they are almost 
immovably fixed. 

The chelipeds' in the apparently adult male are symmetrical and 
are not much stouter, except as to the hands, than the first two pairs 
of legs ; the hands, however, are somewhat enlarged. 

The second pair of true legs exceeds the first by about a third of 
the length of the dactylus ; they are more than three times the length 
of the carapace, and about 2| times the length of the 4th pair. ^ 

The abdomen of the male consists of 5 pieces, the 3rd-5th teraa 

being fused together. ® 

Length of carapace of an adult male 12-3 millim., extreme breadth 
11*3 millim. 

Colours in life milk-white with the tip of the legs faint pinV 
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Bay of Bengal 1300 failioms, Laecadive Sea 1200 fms. 

This species may possibly be only a variety of Fthusa {Mtlmsina) 
Miers, Challenger Braohyura, p. 332, pL xxix. fig. 1* 

106. Mlmsa (Bfhusma) desoisems^ n» 8p- 

• . . ' 

Only differs from imesiigatoris (1) in its smaller size, (2) in 
having the eyestalks somewhat more mobile, and (3 ) in having the hand 
of one cheliped (in the male) much larger than the other. 

I should have regarded it as a variety of M. inmstigatoris hxil that 
two specimens coming from very different localities and depths present 
the same peculiarities. 

Length of carapace of largest specimen 9 miilim., extreme breadth 
8 miliira. 

Andaman Sea 265 fathoms, Laccadive Sea 912 to 931 fms. 

Cymonomops, Alcock. 

Cymonomops, Alcock, Ann. Mag. Nat. Hist., May 1894, p. 406. 

Allied to Oydodofippe, Gymonomus, etG- 

Carapace of the Fomppe type (that is to say having its greatest 
breadth at its extreme posterior limit and leaving about half of the 
abdominal terga exposed to dorsal view), but arched anteriorly almost in 
a semicircle; its regions well defined in much the same way as JDorippe, 
The front is narrow and the whole fronto-orbital region lies well inside 
the semicircular curve of the antero-lateral margins : the narrow front 
ends in two little teeth between and beyond which can be seen the roof 
of the greatly prolonged buccal cavern, as in Borippe polita- On either 
side of the front is a spine that forms the roof of the orbit, and outside 
of this spine, and separated from it by a deep notch, is a spine that 
forms the outer wall of the orbit. 

The eyestalks are slender, moderately long, and freely movable : 
the eyes are almost without pigment. 

The antennules have their basal joint lodged in a deep crevice 
between the edge of the anterior prolongation of the buccal cavern and 
the antennm : their long flagellum cannot be concealed in flexion. The 
antennjB are large, but are much smaller than the antennules. 

The buccal cavern is of great size, — not mnch less than, half the 
length of the body, and is gradually narrowe.d anteriorly, and prolonged 
beyond the tip of the front ; it is closed, except at its extreme frontal 
tip, by the long narrow external maxillipeds, the merus of which is not 
very much shorter than the ischium measured along the inner border 
and the flagellum of which is expossed in flexion ; the long narrow 
pointed exognath is not much longer than the ischium : beneath the 
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ex teriuxl maxillipeds the anterior pmloBgatioii of the buccal caTeru is 
closed ill below hy a lamellar process of the firsf. maxillipeds. 

The chelipeds in both sexes are short, massive, and equal and 
symmetrical : the hands are of the chopper-shaped, almost subcheli- 
form, Eaninoid type, the stout fingers being almost at right angles 
to the long axis of the hand. 

The first and second pairs of true legs are stout and are of great 
length, their merus being of relatively enormous length : the third 
and fourth pairs on tl^ other hand, ivhich are dorsal in. position as in 
Borvppe^ are extremely short and of filiform tenuity. 

The abdomen in both sexes consists of six segments : in the male 
two or three of them are fused and the whole abdomen is very small, 
in the female the last segment is of great size. 

[? The afferent branchial opening appears to lie in the deep crevice 
between the base of the antennas and the edge of the buccal frame 
in which the basal joint of the antennuies is lodged.] 


107. Cymonomopa glauconima, Alcock. 


Cynionoinops glaucomma^ Alcock, Ann. Mag. Nat. Hist., May 1894, p. 406, and 111, 
IZooL ‘ Investigato.r,’ Crustacea pi. xiv. fig. 9. 

Carapace subcircular ; it and the appendages are veiy closely and 
finely granular beneath a dense pubescence. The front consists of three 
deeply cut lobes, the middle one of which is the true front and is the 
largest and most prominent. The middle lobe again is slightly cleft at 
the tip, and in the cleft is to be seen projecting the roof of the remark- 
ably prolonged buccal cavity. 

The external orbital angle, which is somewhat ventrad in position, 
also forms a projecting tooth, so that the orbi to -frontal region, which is 
sharply delimited from the rest of the inflated carapace, has the form of 
a five-pronged crest or crown. The regions of the carapace are plainly 
delimited, excepting only in the case of the boundary between the 
gastric and cardiac regions. The pterygostomian regions are most 
remarkably pnfied out. 

The abdomen (in the female) is large, and the terminal segment 
has the form of a broad semicircular plate, broader than any of the 
other segments and nearly as long as all of them put together : in the 
male the abdomen is very small. 

The orbits are capacious, but the eyestalks are slender and the 
eyes are unpigmented and semi-opaque. 

The antennuies, which are much larger and longer than the an- 
tennae, are incapable of flexion beneath the front. 


The external maxiliipeds are of great length, in correspondence with 
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tbe remarkable troBgb-Iike prolongation of the buccal cavity, which they 
completely close in below ; their meropodite, which is prolonged far be- 
yond the insertion of the palp, coders the bases of the antenmiles and an- 
tenna, their tips in fact being visible from above ; the slender exopodite 
does not much surpass the ischium. 

The chelipeds are short but massive, and are equal, the m eras is 
curved, the carpus is very small, the palm is large and tumid, and the 
fingers which are set almost at right angles to the hand, are broad 
compressed, pointed, very closely apposable, and have their cutting-edge 
very finely denticulated. 

The second and third legs are of ' great length, being more than 
four times the length of the body, the merus forming more than half 
their extent ; their dactylus is filiform and is not much longer than 
their protopodite. The fourth and fifth legs have the family position 
but are mere rudiments, being of hair-like tenuity and only about three- 
fourths of the carapace in length ; the fifth ends in a hook-like dactvl- 
us. 

A female from the Andaman Sea, 4G5 fathoms, has the following 
dimensions:-- Length of carapace 6*5 millim., breadth 6*5 millim. 
length of cheliped 9 millim., length of second leg 28*5 millim.,; of fourth 
leg 4*5 millim. A male from the Andaman Sea, 265 fathoms, is 
smaller. 

Colour in the fresh state chalky pink. 

Family RAISTOTIDJE. 

Baniniens, Milne Edwards, Hist. Nat. Crust. II, 100. 

Baninoidea, De Haan, Eaun. Japon. Crust, p. 136. 

Baninidea, Dana, U. S. ExpL Exp. Crust, pt. I. pp. 400, 403. 

JJuwi'M-tden, Henderson, * Challenger * Anomura, p. 26 . 

Carapace muet longer than broad, remarkably elongate and convex 
from side to side, commonly obconical or obovate in outline, tbe oreatest 
breadth being at or close behind the level of the front. Abdomen nar- 
row in both sexes, the greater number of the terga fully exposed iu a 
dorsal view. The sternum is elongate, broad between tbe first pair or 
first two pairs of legs, and then becoming narrow and finally linear. 

The true front is narrow : in the same plane with it the autero- 
external angle of the orbit is usually produced, somewhat as in Borippe 
to form a spine ; and between the two is the orbit. ’ 

Except in tbe deep-sea forms the eyestalks are long. The orbits 
are very complete, except sometimes on the ventral aspect, where the 
large basal joints of the antennules and antennae serve in large part as 
an orbital floor. ® ^ 
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Tlie aiitennnles are large, but do not fold into fossettes. The an- 
teiiTifB also are large, and arise on a plane more or less von trad of the 
antennules/ 

The buccal cavern is remarkably elongate, and is completely closed 
by the external maxillipeds. As in all other Oxystoma the effei-ent 
branchial channels form a canal in the middle of the endostome, which 
canal is covered by a lamellar prolongation of the exopodites of the first 
maxillipeds: as in Donp-pe the canal is prolonged forwards between the 
bases of the antennules. 

As in the Lemosiidm the afferent branchial channels are not found 
in front of the bases of the chelipeds. 

Somewhat in the same way as in the AetmmVfe the palp of the 
external maxillipeds is small and arises at the far end of a gx’oove along 
the inner edge of the merns, so as to be completely concealed in repose : 
the exognath is very narrow, and, as in the TymoUnm, not reach 
very far beyond the end of the ischium of the endognath. 

Except in ZaneUfer the chelipeds have the hand broad flat and 
somewhat chopper-shaped, the fingers (which form the head of the 
chopper) being at right angles, or nearly so, with the long axis of the 
hand ; and as the immobile finger springs from a very broad base, the 
clielge rather resemble su beheld. 

The legs commonly have the propodite broad or foliaceous, and the 
dactylus foliaceous or very broadly palmulate, somewhat as in Matuta : 
the last pair of legs is in, and the penultimate pair approaches, the 
dorsal plane of the body. 

The genital ducts of the male perforate, and protrude far beyond, 
the bases of the fifth pair of legs : those of the female perforate the 
bases of tlie third pair of legs. 

The following genera belong to this family. Indian genera are 
printed ’ in Roman type and those represented in the Indian Museum 
collection are marked with an asterisk : — 

Family Rauinidse. 

^ Cosmonotus. 

^ Lyreidus. 

^ Kotopus. 

Noto;poides, Henderson, ‘ Challenger ’ Anomura, p. 29. 

Banilia, Milne Edwards, Hist. Nat. Crust. II. 395. 

* Banina^ Lamarck, Milne Edwards, Hist. Nat. Crust. II. 391. 

^ Eaninoides. ^ 

/^amwqps, A. Milne Edwards, Bull. Mus. Comp. ZooL YIII. 1880, p. 34. 

Zmidifer, Henderson, * Challenger, ' Anomura, p. 34, 

J. IX. 37 
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Fey to the Indian ge7iera of Raninidse. 

I. Last pair of legs of normal size : antennas with 
a very stout peduncle that hides the antennules : 
antennary flagellum long and stiff : — 

1. A welLdeveloped rostral spine Notopus, 

2. A V-shaped excision in the carapace in place 

of a rostrum Gosmonoius. 

II. Last pair of legs abnormally small and slender 
— almost filiform : antennary peduncle not com- 
pletely hiding the antennules : antennary flagellum 
small : — 

1. Fronto-orbital border more than half the width 
of the carapace: sternum broad as far as the 
third pereiopods : merus of the external maxilli- 

peds shorter than the ischium Baninoides. 

2. Fronto-orbital border less than half the width 

of the carapace : sternum broad only as far as 
the second pereiopods: merus of the external 
maxillipeds a little longer than the ischium Lyreidus. 

Notopus^ DeHaan. 

Kotopus, DeHaan, Faun. lapon. Crust, pp. 137, 138, 

NotopuSj Henderson, ‘ Challenger* Anomura, p. 31. 

Carapace obovate or obconical in outline, strongly convex from 
side to side, nearly smooth : regions undefined. Fronto-orbital border 
more than half the breadth of the carapace. Eyes distinct, eyestalks 
long slender and cylindrical, orbits oblique. * 

Antennules much smaller than the antennse. Antennse with a long 
very stout peduncle and long stout fiageilum, the peduncle concealing 
the antennulary peduncle. Merus of the external maxillipeds a little 
shorter than the ischium, and having its inner border thickened and 
raised. Sternum broad between the chelipeds and then suddenly be- 
coming very narrow. Last pair of legs of normal size, arising a little 
ia advance of the penultimate pair. 

The abdomen in both sexes has all 7 terga separate. 

108. Nolopm dordpes, (Fabr.) DeHaan. 

Fedicnlns marinus, Eumph, Amboin. Eariteifck. I. 29, pi. x. %. 3. 

Hippo dorsipes, Fabrioins, Ent. Syst. II. 476. 

Albwnea dorsipes, Fabrioins, Ent. Syst. Snppl. p. 397. 

Ranina dorsipes, LatreiUe, Hist. Hat. Crust, et Ins. VI. 133, [and Encycl 
Method. X. 268, pi. 287, fig. 2] : Milne Edwards, Hist. Nat. Crust. 11. 195. 
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Kofopits dorsipes, DeHaan, Faun. Japon. Crust, p. 139, pL xxxv. fig. 5 : Staler, 
Abh. Ak. Berl. 1882 (1883) p. 17, pi. i. figs. 6 a-b and pi. ii. figs, 7 a-d. 

The greatest breadth of the carapace— at the froato-orbital border 
— is about two-thirds the greatest length. 

On the fronto-orbital border are 5 spines of about equal size, 
separated by deep bights, the middle spine being the true front or 
rostrum : the outermost spines on either side form the antero-exfcernal 
angles of the carapace, are on a different plane from the others, and 
are joined across the carapace by a serrated xudge. 

The carapace is a good deal pitted in the centre : the lateral borders 
in their anterior half have, like the surface of the merus of the external 
maxillipeds and of the greater part of the pterygostomian region, 
numerous squamiform granules ; in their posterior half the lateral 
borders are finely raised, and milled. A raised ridge traverses the 
carapace in the middle line from the tip of the front nearly to the 
posterior border. The trigonal ischium of the chelipeds is somewhat 
swollen and has its outer surface tattooed with linear dents with hairy 
edges ; the carpus has its dorsal surface serrated; the hand has hairy 
linear dents and squamiform rows of serrations on both its surfaces, 
but especially on the outer ; and the dactylns has a smooth cutting 
edge and closes against a single distinctly large tooth at the tip of the 
immobile finger. 

The true legs hav’e one or both edges of many of their joints 
scantily fringed with long stiff hairs : except in the case of the last 
pair — in which the carpopodites and propodites are foliaceously ex- 
panded — these joints are only moderately expanded ; and except in the 
case of the penultimate pair — in which the dactylus is foliaceous — this 
joint is broadly palmnlate. 

In the Indian Museum collection are specimens from the Anda- 
mans, and from off the Malabar coast 45 fathoms. 

Gosmonotus, Adams & White. 

Cosmonotus, Adams & White, ‘ Samaraug ’ Crust, p. 60, 1848. 

Cosmonotm, Dana, U. S. Expl. Exp., Crust, pt, I. p, 404 

Gosmonotm Henderson, ‘ Challenger * Anomura, p. 32. 

Carapace elongate-heptagonal in outline, strongly convex, the 
summit of the convexity forming a sharp mid-dorsal ridge. Instead of 
a front ” there is a V-shaped excision,^ filled by the basal joints of the 
eyestalks. The eyes are distinct, the eyestalks are slender and are 
of remarkable length : each orbit forms a narrow trench just beneath 
and along almost the whole length of either anterior border of the 
carapace, the two orbits together forming a very perfect and obvious Y. 
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The antennules are almost bidden by the much larger and stouter 
antenna?, as in Notopus. 

The maxiiiipeds, legs, sternum and abdomen are as in Notopus. 

109* Gosmonotm gragii, Ad* & Wb. 

Cosnwiiofus grayiiy Adams and White, * Samar ang ’ Crust, p. 60, pi. xiii. fig. S 
(P. Z. S. 1847, p. 22Y, fig., and Ann. Mag. Nat. Hist. (2) II. 1848, p. 287) : Stimpson, 
Froc. Acad. Nat. Sci. Philad* 1858, p* 241 : Heiiderson, * Chalienger ’ Anomura, p» 
S3 : [Cano, Boll. Soc. Nat. Napol, in, 1889, p. 256]. 

The carapace is unevenly covered with pits and dents which give 
it, when examined with a lens, a somewhat squamiform appearance. 
There is a small denticle on either side of the frontal notch and a claw- 
like spinule at either antero-external angle of the carapace — this is all 
the armature. The pterygostomian region is granular. The outer edge 
of the exoguath is thickly fringed with hair, the merus and the outer 
margin of the ischium of the endognath are granular. 

The chelipeds are hairy along the dorsal edge, and the edges of 
the legs — of the last pair especially— are hairy. The chelipeds are 
also a good deal pitted and dented, like the dorsum of the carapace. 

The movable finger is rather strongly curved, and owing to the 
prominence of a single tooth just beyond the middle of the catting 
edge, is curiously sickle-shaped. 

In the Indian Museum collection is a single male from the 
Persian Gulf. 

Milne Edwards. 

Rajiinoides, Milne Erl wards, Hist. Nat. Crust. IL 196. 

Rmdnoides, Henderson, ‘ Ghallenger ’ Anomura, p. 27, 

Carapace remarkably elongate-obovate, strongly convex from side 
to side, about twice as long as broad, its surface for the most part smooth, 
the regions undefined. Eronto-orbital border slightly less than the 
greatest width of the carapace. Eyes small but distinct, eyestalks 
broadly dilated at base, orbits slightly oblique. 

Antennules about equal iu size to the antennaB : antennae with a 
stout peduncle and a rather short slender flagellum, the peduncle not 
concealing the antennulary peduncle. Merns of the external maxii- 
iipeds shorter than the ischium j its edges slightly thickened and raised. 
Sternum broad between the chelipeds and as far as the bases of the 
second pair of true legs, then becoming extremely narrow. 

Last pair of legs abnormally short and slender, arising much in 
advance of the penultimate pair. The abdomen in both sexes consists o£ 

7 separate segments^ . ^ ^ 
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110. lianinoides personatus^ White, Henderson, 

Baninoides personafus, White MS., Henderson * Challenger ’ Anomnra p. 27 pi. iL 

fig. 5. 

Carapace twice as long as broad. The lateral border in its posterior 
half is defined by a fine raised and milled line, and at either external 
orbital angle is prolonged into a spine, at a distance behind which 
equal to the distance between it and the rostrum is a second smaller, 
but still large, spine. The carapace between the two latter spines is 
finely punctate and in places granular, elsewhere it is smooth and 
polished. 

The front consists of three teeth, the middle one of which alone 
is large and prominent forming the true rostrum, the lateral teeth 
being small : between each of these small lateral teeth and the external 
orbital spine, and separated from both by a fissure, is an angular lobe 
that completes the roof of the orbit. The whole fronto-orbital border 
is hairy. The pterygostomiau regions are densely granular in a well 
defined band that occupies much more than their outer half. 

The chelipeds have the ischium armed distally, on its inner border 
with a sharp slender spine : two similar spines occur towards the distal 
end of the carpus — the larger one being on the outer border, the 
smaller on the dorsal surface : a similar spine is found towards the 
far end of the outer border of the hand, and three occur along the 
inner border of the hand: the dactylus has a smooth cutting edge, 
but the opposed edge of the immobile finger is very sharply laciniate 
up to a sharp terminal spine. There is no spine on the outer edge of 
the dactylus. The third pair of true legs has its merus on both edges 
and the other joints on the posterior edge fringed with long stiff hairs, 
the second pair has similar hairs on the posterior edge of merus carpus 
and propod it e, the first pair on lower edge of propod ite. 

Excluding the filiform last pair, the other legs have the carpus 
dorsally carinate, and the propodite and dactylus foiiaceous. 

In the Indian Museum collection are numerous specimens from the 
coasts of the Bay of Bengal, from 12 to 70 fathoms. 

111. Baninoides serratifrons^ Henderson, 

Baninoides serratifrons, Henderson, Trans. Linn. Boc., Zool, (2) Y. 1893, p. 
408, pi. xxxviii. figs. 10-12. 

Differs from B. personahis Henderson in the following particulars : — 

(1) the rostrum is carinated, and it, as well as the dentiform lobe 
at either side of its base, has the edge sharply clearly and uniformly 
serrated : 

(2) between the dentiform lobe at the base of the rostrum and the 
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external orbital spine is, not an angular lobe, but a sharp spine : 

(3) the spine on the lateral border behind the extei^nal orbital 
spine is a mere spinule, and the carapace in front of a ■well defined 
transverse line that connects these spines is covered with small squami- 
form granules : 

(4) there is no spine on the ischium of the chelipeds ; the -wrist 
has its dorsal surface closely covered with somewhat scale-like granules; 
the hand has its inner surface covered, but not nearly so closely, with 
rather larger granules and has its outer edge sharply bicarinate ; 

(5) the dactylus of the second and third pairs of true ' legs is 
sickle-shaped : 

(6) the small last pair of legs are stouter. 

In the Indian Museum collection are two specimens — a small 
female from oiK Ceylon 28 fms., and a large female from oJBE the Malabar 
coast 45 fms. 

Lyreidusy DeHaan. 

Lyreidns, BeHaan, Faun. Japon. Crust, p, 138. 

LyreiduSj Henderson, ‘ Challenger ’ Anomnra, p. 33. 

Carapace elongate-ohovate, the antero-lateral margins independent 
and gradually convergent; strongly convex from side to side and 
slightly convex from before backwards ; smooth and polished, with the 
regions undefined. Fronto-orbital border less than half the breadth of 
the carapace. Eyes small ; eyestaiks short, broad at base, orbits hardly 
oblique. 

Antennules about equal in size to the antenna : antennse with a 
stoutish peduncle and rather short slender flagellum, the peduncle not 
concealing the antennulary peduncle. 

Merus of the external maxillipeds a little longer than the ischium. 

Sternum broad as far as the bases of the first pair of true legs, 
then becoming narrow. Last pair of legs abnormally short and slender, 
arising well in advance of the posterior pair. The abdomen in both 
sexes consists of 7 distinct segments. 

112. Lyreidus channeri, Wood-Mason* 

Zyreidus channeri, Wood-Mason, P. A. S. B., Augusi, 1885, p. 104, and J. A. 
g. B., Vol. LYI. 1887, pt. 2, p. 206, pi. i. 

Lyreidm gracilis, Wood-Mason, J. A, S. B., Vol. LVI. 1887, pt. 2, p. 376. 

The greatest breadth of the carapace —considerably in rear of the 
front— is a good deal more than half its greatest length, and is about 
2| times the width of the fronto-orbital border. 
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Tlie rostrum consists of a simple fiat acntely-triangnlar spine ; on 
either side of it, projecting beyond it, separated from, it by a deep bight, 
and. parallel -with its tip, is a long acicular spine forming the external 
orbital angle. The fronto- orbital region is hairy. 

The gradually convergent antero-lateral borders are about two- 
fifths the length of the postero-lateral borders, the junction of the two 
borders being occupied by a long oblique acicular spine ; and nearly 
midway between this spine and the spine at the external angle of the 
orbit on either side, is another similar but rather shorter spine. The 
postero-lateral borders are defined in more than their posterior half by 
a very fine raised line. 

The surface of the carapace is finely and closely punctulate in all 
its- anterior half, as are also the pterygostomian regions. 

The eyestalks are broad and flat, and taper to the cornea, which 
has a somewhat lateral position and is a little deficient in pigment. The 
arms have a spine or two little spines near the middle of their dorsal 
surface : the wrist has a large spine in the distal half of its upper 
border : the hand has its outer (upper) edge carinate up to a subterrn- 
inal denticle, and has its lower edge cut into two or three sharp 
teeth : the dactylus has its cutting edge faintly and irregularly sinuous, 
but by no means denticulate, and the opposed edge of the immobile 
finger is irregularly and rather bluntly jagged. The legs are almost 
free from hair, a few hairs occurring on the posterior edge of the pro- 
podite and dactylus of the third pair and on the last two joints of the 
rudimentary fourth pair only : in the first and third pairs the carpus is 
^ dorsally carinate and the propodite foliaceously expanded, in the first 
and second pairs the dactylus is little more than broadly palmulate, and 
in the third pair the dactylus is foliaceous. The third and fourth ab- 
dominal terga are armed each with a median recurved spine, in both 
sexes. 

The largest female in the Indian Museum collection has the cara- 
pace 28’5 millim. long, a smaller ovigeroiis female has the carapace 
26*5 millim. long. 

Wood-Mason established his two species on two specimens, one of 
which — L. — had suffered a good deal from breakage and 

imperfect re-growth about the frontal region. 

A considerable series of the specimens since obtained shows that 
the two supposed species are really one. 

In the Indian Museum collection are numerous specimens, from 
the Andaman Sea 220 to 271 fms., from the Bay of Bengal 200 to 405 
fathoms, and from both sides of Ceylon 296 to 406 fms. 

Uniform salmon-colour in life, white in spirit. 
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EXPLANATION OE PLATES. 
Plate VI. 

Fig. 1. Oalappa pustalosa. 

„ 2. Galappa woodmasoni. 

„ 3. Pseadopliilyra woodmasoni. 

5 , 4 Lencosia eorallicola. 

„ 5. Lencosia sima. ^ 

„ 6. Lencosia trnncata. 

„ 7. Psendopliiljra blanfordi. 

Plate YII. 

Fig. 1. Pliilp?a eorallicola. 

„ 2. Philjra sexangnla. 

5, 3. Ebalia woodmasoni. 

„ 4 Ebalia diadumena. 

„ 3. Nnrsia blanfordi. 

6, Nnrsia nasnta. 

„ 7. Nnrsia persica. 

Plate VIIL 

Fig. 1. Heteronneia vesicnlosa. 

„ 2. Paripbicnlns rostratns. 

„ 3. Actseomorpba morum. 

„ 4. Tlos patella. 
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On Croffcia, a nm Indo-Chinese genm of Scitamineae. — 

By Gr. KiSiO mid D. Prain. 

[Reed. 81st May, Bead 3rd June.] 

With Plate IX. 

While engaged in sorting into the Calcutta Herbarium the material 
of the natural order Scitammeae received since 1892 (the date when the 
account of the family published in vol. vi. of the Flora of British India 
was completed) the writers met with a form that appears to differ 
generically from any hitherto described. 

A member of the tribe Zingihereae, this plant by the form and ar- 
rangement of its fiowers recalls the genus Glohba, by its habit and its 
fruit the genus Gautleya. In reality, however, it is equally remote from 
both ; its 3-locular ovary forbids more than a passing comparison with 
Globba ; the absence of a lip makes its association with Gautleya 
impossible. 

Its nearest natural ally appears to be the genus Ehynchanthus^ along- 
side of which it must be placed. This genus * is remarkable among 
Buzingibereae in possessing small erect corolla-lobes, a lip that is 
I'educed to a mere tooth, and a most curious petaloid filament bearing 
an anther with no appendage ; it is at the same time devoid — though 
this is a less unusual character-*-of any trace of lateral stami nodes. 
Bhyncliantlms has been compared by its author with the genus Burbtd- 
gea f which differs in having broad corolla lobes, a distinct lip, a 
stamen with short filament and an anther with a long appendage; 
here again there is no trace of lateral staminodes. 

‘The present plant i*esembles Ehynchanthus in possessing small 
erect corolla-lobes and an inappendioulate anther ; it agrees further in 
having no lip — that organ not being represented even by a tooth. But 
its filament is not petaloid and there are present two distinct petaloid 
lateral staminodes resembling a good deal those of a Globba or of a 
Mantisia ; the corolla tube, moreover, which in Bhynchantkus is funnel- 
shaped above the middle, is in the present plant very narrowly tubular 
from base to limb, as in Globba ; the stylodes also are elongated and 

* Rhyncha^ 4THUS Hook. fil. Bot. Mag. t. 6861 (1886j; Eiigler, Naturlioh, 
Pflanzenfam. ii. part 6. p. 23 (1889) ; Baker in Hook. fil. Flor. Brit. Ind. vi. 257 
(1892). One species ; E, longifloms Hook. f. loc. cii., obtained in Upper Burma by 
Dr. J, Anderson, and by the Collectors of Hort. Low. 

t Burbidgea Hook. fil. Bot. Mag. t. 6403 (1879) ; Engler, Natiirlich. Pflanzen- 
fam, ii. part 6. p. 22 (1889). One species ; B, nitida Hook. f. loc. cit, obtained by 
Mr. P. W. Bnrbidge in Horth-West Borneo# 

J. II. 38 
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filiforni in place of ‘being sliorfc and oblong. While then Burhidgea 
deviates from B%n 0 to having a lip, the present plant difers 

equally in having lateral sfcaminodes. And though it comes nearer to 

stractnre and as regards habitat than 
Burhidgea does, it seems to the writers to differ siifficieiitlj in essentials 
to deserve generic rank apart f vom Ehynclianthus, 

The necessarj diagnosis and description are appended. The genns 
has been named in hononr of Sir Alfred Croft, k.C.i.e., lately Pre- 
sident of the Society, whose warm sympathy with every branch of 
Natural Science and of Literature is so well known to iis all. 

Nat. Ord.- SCIT amine AE. 

Trih. Zingiberese. 

Croftia King* & Prain ; gen. nov. spathaceo-tnbnlosiis, 

antice parum fissns, post-ice oblique breviter 3-dentatus. Gorollae tubus 
elongates prorsus angustatus, lobi breves 3, ovato-lanceolati acuti, 
erecti, postico ceteris paullo majore. SUiminodia lateralia falcata 
siibpetaloidea prope basiu filamenti opposita erecta dimidiumque 
filamenti inferius arete imbricatim amplectentia ; labellnm plane obso^ 
letern. Filmientum elongatum ad styli receptionem canaliculatum ; 
antherae loculi 2, parum distantes, connectivo ultra local os hand 
producto. Ovarimn 3-locnlare, placentis axilibus ; stylus filiformis in 
canali filamenti receptus ; stigma ultra loculos parvum apice fimbidatum; 
stylodia fiiiformia, Fruotm ovatus pericai'pio demum membranaceo ; 
semina subglobosa arillo cupulari parvo tenui margine dentato basin 
tanium seminis amplectente ; embryone centrali, lineain, recto. 

Bhizoma e fibris carnosis fasciculatis. ovato-lanceolata vel 

lanceolata basi cordata, vaginis iongis laxis. Jnflorescentia terminalis, 
spicata, subsecunda. Flores singuli bracteit spathace^, bracteolis 2 
inaequalibns, sessiles, lutei. 

Croftia spectabilis King & Prain. A herb with thickly fas- 
cicled root-fibres, rhizome very small. Stem 8-10 in. high, leafy. 
Leaves ovate-lanceolate or lanceolate, base cordate, apex acute or 
acuminate, with lax sheaths 5-6 in. long ; blades 3-5 in. long, 1*5 in, 
wide, thin glabrous green on both surfaces, rather paler beneath. 
Spiles 3 in. long, subseennd, 8~12-fld. Bracts thin ’75-’-9 in, long, ovate- 
lanceolate ; bracteoles *3 in. long linear. Calyx *25 in. pale yellow 
with red spots. Gorolla with yellow tube *65 in. long, very slender 
throughout, hirsute externally; lobes *3 in. long *15 in. wide ovate- 
lanceolate acute, glabrous on both surfaces. Filament *75 in. long; 
lateral staminodes ‘4 in. long, glabrous on both surfaces, falcate, erectj, 
closely overlapping each other and the somewhat produced margins of the 
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lower half of the filament; so as to form a subgibboiis tube ; the channel 
along the filament slightly pubescent with scattered hairs. Ominj pubes> 
cent externally, crowned with a style 2 in. long and with 2* filiform, 
stylodes *35 in. long. Fruit hirsute, *85 in. long, *25 in. across. Seeds 
*12 in. long with a cupular hyaline basal arillus. 

Upper Burma : Shan Hills, at Taungyi. Ur. Kmg^s Golhctnrs ! 

Flowers most resembling those of a Glohha both in appearance and in arraiige- 
inent ; there is here, however, no labellnm, while the lateral staminodes and tlio 
pern Is, in pkce of being patent, are erect; the lateral staminodes moreover are 
here closely imbricateiy opposed to the lower half of the slender filament which 
t hey embrace anteriorly, and to which consequently they impart some degree of 
support. In habit and in fruit this plant most resembles a Cautleya, but its flora i 
structure removes it as far from the Hedychieae as its ovarian stimcture removes 
it from the Mantisieae, Its nearest ally is Mliynchanthus, one of the Euzmgibcreae.y 
of which it has much the bracts and calyx and quite the covolU. Bhy^ichanthuii, 
however, differs in having a petaloid filament wdthout lateral staminodes ; a stigma 
with truncate entire, not fimbriate mai-gin, and short oblong, not elongated filiform 
stylodia. 
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Natural History Notes from jBT. Jf. Indian Marine Survey Steamer ‘ hives ti- 
gator,' Commander Q, F, Oldham, B. N, commanding. Series IT. 
No. 23. A Supplementaoy List of the Marine Fishes of India, with 
Descriptions of 2 New Oensra and 8 New Species. — By A, Algock, 
M.B., C.M.Z.S., Superintendent of the Indian Museum, 

[Reed. 5th June:*— Read 1st July.] 

In Day’s Fishes, in the Fauna of British India, which was published 
in 1889, 1,418 Indian fishes are described. 

Of these about 1,010 are true marine species, most of them being 
inhabitants of shallow water. During the, last eleven years, however, 
the deeper waters of India have been to a certain e^ent explored, with 
the result that 201 (? 202) species of marine fishes have been added 
to the Fauna known to Dr. Day. 

These 201 (? 202) species belong to 118 (119) genera, of which 
86 (? 87) are not recorded in the Fauna of British India, and to 32 
families, of which 8 are not recorded in the Fauna of British India. 

In describing the latest collection of fi.shes made by the officers of 
the “Investigator” I have thought it advisable to bring together in 
one list all these additions to the Indian Fauna, preliminary to the 
preparation of a complete and succinct account of the whole. 

lu this list the Families and Grenera new to the Indian Fauna are 
marked with an asterisk and are numbered serially. 

^ J.. ir, 39 
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§ 1. Descriptions of neiv species. ^ 

Family ScorpsenidaB. 

1. Scorpmia hucephalns, n. sp. 

D. XI. ^ A. III. 5. L. kt. circ. 40. 

9-I0* 

Fairenie length of head, in the adnli, half the total without the 
caitdal : heiglat of body ratbei' more tbaii one-tbird of tbe same measure. 

Length of snout equal to that of eye, and one-fourth that of head. 
Interorbital space nob quite half an eye-length in breadth, traversed 
by two diverging ridges that do not end in spines. Spines of he^ad and 
cheek prominent and acute, supra-orbital margin with one in front 
and two behind, a fimbriated tentacle about half as long as the eye 
intervening. ■' 

No occipital groove. 

The maxilla does not quite reach the level of the posterior border 
of the orbit. Teeth in the palatine bones. 

Scales large, about 40 rows from occiput to base of caudal : vertex, 
occiput, cheeks, and opercles scaly. 

The Srd, 4fch and 5th dorsal spines are the longest — nearly one- 
third the length of the head : the 2nd anal spine much the longest and 
strongest — marly half the length of the head^ Pectorals hardly longer 
than the ventral s, not reaching to the anal. 

An air-bladder. 

Colours in spirit : light reddish yellow, with numerous purplish 
blotches on the head and on and above the lateral line j fins unspotted 
hyaline. 

A female with gravid ovaries measures rather over 4| inches. 

Ofi Malabar coast 36 fms., off Coromandel 'coast 33 fms. 

* 2. Scorpsena erostris, n. sp. 


D. XL - 
, 9 


A. III. L, lat. eirc. 40. 


Yery near Sehastes hougainvilUi, G. Y. 

Extreme length of head nearly half the total without the caudal. 

. Frofile of snout almost in the same vertical line with the front border of the 
orbit. Diameter of eye about one-third the length of the head : interor- 
bital space over half an^eyej-lengfch in breadth, traversed by two ridges 
. that do not end in Spines. ^ Spines of head and cheek small but acute : 
■ supra-orbital margin with a tooth and small tentacle in front, and wdth 
t%o and large fimbriated tentacle behind. No occipital groove, 
i The 'border of the orbit. Palatine^ 
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either toothless or with a few teeth anteriorlj. Ahont 40 rows of 
scales from occiput to base of caudal : opercles and cheeks densely, 
occiput and vertex sparsely, scaly: lateral line with a few long 
tentacles. 

The 2nd, 3rd and 4th dorsal spines much the longest— 
more than half the length of the head : the 2nd anal spine the longest — ■ 
not quite half the length of the head. The pectorals reach to the anal 
fin, only a feio of the rays are branched. 

ISfo aii’-bladder. 

Colours in spirit : ventral half of body and all tbe fins light reddish 
yellow, dorsal half of head and body mottled purple ; a dark purple 
blot between the 7tih and 10th dorsal spines, and a fainter streak of 
the same colour between the 2nd and 6th dorsal rays. 

Length not quite 3 inches. 

Off Ceylon in 34 fms. 

3. Fterois macritra^ n. sp. 

D. XIII. 9. A. II. 7. L. iat. circ. 45. 

Gattdal pointed^ one at least of its upper rays produced as a slender 
filament which is as long as the body behind the eye. 

Length of tbe head about two-fifths, heiglit of the body about 
one-third of the total without the caudal. Snout as long as the eye, 
or rather more than one-fourth the length of the head : interoi'bitai 
space deeply concave, its width half the length of the eye. Pre-orbital 
with spines and finely serrated crests, with a few scales, and with a 
large tentacle overhanging the angle of the mouth. Spines and crests 
of the head and cheek well developed and finely serrated. 

About 45 rows of scales between the occiput and the base of tbe 
caudal : head scaly everywhere except jaws, tip of snout, and 'middle 
line of interorbital space. 

The pectorals reach to the base of the caudal. 

Colours in spirit : sepia with black cross-bars ; vertical fins with 
dark spots which are only distinct along the upper edge of the caudal ; 
pectorals and ventrals nearly black, with white spots. 

Three large pyloric csBca. 

Off Malabar coast in 45 fms, 

Pam. Squamipinnes. 

Holacanthus alternam, C. V,, var. meleagris^ nov. 

This variety differs from the descriptions of the type only in 
coioiiral»ion. 

The colours in spirit are * head body and all the fins dark indigo- 
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blue, fading to lavender near tbe middle of tlxe body, wbere, liowever, 
every alternate scale has a large indigo blotch : edges of dorsal candal 
and anal fins, ventral spine and filament of outer ventral ray, light bine, 
the interradial membranes of all these fins with numerous light blue 
spots : head and body with numerous narrow light blue stripes not 
involving the fins, namely one from the nape, in the middle line, to the 
snout and chin, one from the angle of the mouth to the isthmus, one 
from the temple in front of the eye to the interoperculum, one (the 
plainest of all) from the occiput to the preopercular angle and thenee 
to the ventral spine, five or six (all more or less faint) in concentre 
series across the body, and three straight across the caudal peduncle. 

Length about inches. 

Falk Straits. 


Family Ophidiidse. 

4. f Neohythites (Monomitopus) conjugator, n. sp. 

B. 8. D. circ. 90. A. circ. 72. P. drc. 28. Y. 2 (fused 


to form a single filament). L. lat. 100-110. 


Length of head just under length of distance between gill-opening 
and vent, and about 4f in the total ; greatest height of body one-sixth 
total. Snout hardly overhanging the upper jaw, very nearly as long 
as the eye— which is two-ninths the length of the head— and equal to 
the width of the flattened interocular space. Mouth wide, the maxilla 
half as long as the head: villiform teeth in the jaws vomer and pala- 
tines, the outer row in the premaxilla slightly but very distinctly en- 
larged: mucous membrane of mouth and gill-chamber black. Oper- 
culum with a strong spine above : angle of preoperculum excised, the 
angles of the excision strongly spiniform. 

G-ill-openings wide, gill-membranes free, four gills, about 12 gill- 
rakers on the outer side of the first arch are elongate, pseudobranchi^B 
reduced to two small filaments. 

The whole body and head, including parts of the gill-membranes, 
covered with small adherent scales which also cover the basal half of the 
dorsal and anal fins. Lateral line very distinct anteriorly, becoming 
indistinct in the posterior fourth of the body. 

The dorsal fin begins about an eye-length behind the gill-opening : 

it and the anal are confluent with the caudal. The pectoral fin broad, 
short, painted, about half the length of the head, springing from a 
fleshy scaly base. The ventrals arise at the pectoral symphysis : each 
consists of two rays intim^ttely fused throughout. 




t BL SJool, Ijxvest%aMr, Fisiies pL xvii, fig. 4 {in ^preparation). 
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Nine very short pyloric c^ca and two or three papilliB : a stout- 
walled air-bladder. 

Colours sepia; caudal, distal two-tbirds of pectoral, and outer 
part of dorsal and anal fins black. 

Off Ceylon 296-320 f ms., and off Travaneore coast, 406 fins. This 
species is very closely related to Neohythites {Monomitopus) nigripinnis. 

5. f Lermatorus 7netampephis, n. sp. 

At once distinguished from Lermatorus tricliinrus and melanocepJiahis 
(1) by the complete absence of teeth on the vomer, and (2) by its 
uniform purple- black colour. 

In the other two species thei’e are a few scattered teeth on the 
vomer, and th-e head alone is black. 

The single specimen has been too much damaged for description, 
but it is undoubtedly a good species, 

Laccadive Sea, 931 fms. 

Family Pleuronectida. 

Boopsetta, n, gen. 

Cleft of the mouth narrow : teeth in the jaws only, in broadish 
villiform bands on the blind side, gradually becoming obsolescent on 
the coloured side. Byes on the right side, very large, almost in contact, 
the upper bulging^beyond the dorsal profile, the lower in advance of the 
upper. The dorsal fin begins above the after part of the upper eye. Both 
pectorals and both ventrals well developed. Scales of moderate size, 
stout ctenoid and adherent on the coloured side, thin cycloid and deciduous 
on the blind side. Lateral line with a strong curve above tbe pectoral. 

Gill-openings somewhat contracted, the membranes very broadly 
united below the isthmus : gill-rakers styliform. 

Closely allied to Fleuronectes. 

6. § Boopsetta umbrarum^ n. sp. t 

B. 6. D. 60. A. 51. C. 18. P. d. 8, 5.6. V. 6. L. lat. ciVc. 110. 

Height of the body one-third, length of the head one-fourth the 
total, without the caudal. 

The mouth is short and broad, the cleft approaching the vertical, 
the maxilla being a little over three-fourths the length of the eye, 
which is slightly over one-third the length of the head. The teeth 
are in broad villiform bands in the jaws on the blind side, tbe bands 
gradually becoming narrow and disappearing on the coloured side. 
The upper eye bulges very strongly beyond the general dorsal pi'ofile. 

'f 111. Zool, Investigator, Fishes pi, xvii. fig. 3 {in preparation), 

§ III, Zool. Investigator, Fishes pi. xvii, fig. 5 {in pt'eparation}. 



Colours in spirit : right side blackish-brown, with traces of six 
opalescent cross-bands ; irides and coloured pectoral fin blue-black, the 
pectoral with a narrow white cross-stripe. Vertical fins (on coloured 
side), and right ventral, almost black, tipped with milk white. Left 
side rather dusky. 

Length 6'25 inches. 

Off Colombo, 180-217 fms. 

Earn. Scopelidse, 

7. f Baihypterois atricolor, n. sp. 

B. 13. D. 15. A. 10. P.2/10. V. 9. L. lat. 52. L. tr. 15. 

Length of head a little more than one-fifth, height of body about 
one-eighth, of total (without caudal). 

Length of snout a little more than one-third that of head, and a 
little more than 5 times that of eye, equal to width of interorbital space. 

Pew or no teeth on the vomer. 

The dorsal fin arises just behind the vertical through the base 
of the ventrals, and nearly half its extent is in the anterior halt of the 
body (measured without caudal) : the anal arises just behind the level 
of thelast|orsalray: the adipose fin is halfway between the end of 
the dorsal and the base of the caudal : the lower caudal lobe is verj 
slightly prolonged. Upper two pectoral rays prolonged, coherent in 
basal part but not fnsed : outer two ventral rays thickened, unbrauched, 
prolonged as far as 7th or 8th anal ray. 

Colours, uniform black, except the pectoral filaments. 

Laccadive Sea, 891 fms. 

Group Scopelarchina. 

SooPEiARCHns, n. gen. 

. Body elongate compressed, covered with deciduous scales, the 
scales, however, on thp greater part of the lateral line being stout and 

+ 13. Zook InvBBtfeektor. makes pi. xvii. fig. 6 (in preparation). 



strongly adherent. Cleft of month verj wide ; premaxilla very long, 
tapering, firmly attached to the long thin maxillae A single row of 
small teeth in the premaxiila : a double row of teeth in the mandible, 
the inner row being large depressibie and barbed at tip ; an incompletely 
double series of similarly enlarged teeth on either palatine, and a long 
narrow^ row of almost similar teeth on the tongue and byoid. Eye 
large. Gill-openings very wide, gill-membranes not attached to the 
isthmus, branchiostegals not very numerous (about 6?); pseudo- 
branchiae large. 

The dorsal fin is short, it arises well in the anterior third of the 
body (measured with the caudal) and all its extent lies between the 
pectorals and ventrals : the anal is long, occupying the greater part of 
tlie tail. Pectorals large. Yentrals with 8 rays. An adipose dorsal 
fin. Caudal forked. Efo luminous spots. 

This is a remarkable generalized form of Scopeloid, sliowing affini- 
ties with Bmirus, GhlorophtJialmtis^ Scopelus, Odontostonms^ and Faralepis> 
To casual view it looks just like a Scopelus devoid of luminous organs. 

8. f Scojpelarehus Qtientheri^ n. sp. 

D.9. A.26. P.19. V.8. L. lat. (of enlarged adherent scales) 

arc. 50. 

Head and body compressed : shape as of Scopelus, 

Length of head (with gill-cover) not quite one-fourth, height of 
body about two-elevenths of the total (without caudal). Snout about 
three-fourths the length of the eye : the lower jaw in repose fitting 
within the upper. The eyes are large — between one-third and one- 
fourth the length of the head — they are separated from one another 
by a mere linear space, and their visual axis is rather more superior 
than horizontal. 

The mouth-cleft forms a slightly oblique sweep, and the maxilla 
extends a considerable distance behind the posterior border of the 
orbit. 

The scales of the lateral line are much enlarged, and their vertical 
diameter is much greater than their antero-posterior diameter, each is 
chambered, the chamber opening dorsallj and ventrally. 

The first dorsal ray arises about an eye-length behind the base of 
the pectorals, the last stands a little in advance of the base of the 
ventrals. The first anal ray arises near the middle of the body 
(measured with the caudal), the last is less than an eye-length distant 
from the rudimentary rays at the base of the caudal. The adipose 
fin stands in the posteiior third of the distance between the dorsal and 

t lih Zool. Investigator, Fishes pi. xvii. fig. 7 (in preparation). 
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caudal. Pectorals broad and falciform, several times larger than the 
ventrals. 

Colours in spirit hyaline, occiput and caudal peduncle black. 

A single specimen about 5 inches long, and apparently mature, 
from off the Indus Delta, 947 fms. 

It is so fragile that I am afraid to dissect it. 

§ 2. Notes on some of the joreviously described new forms. 

Family Spinacidae. 

Gentroscylliiim ornatum, Alcock. 

jParacentroscylUum ornatum^ Alcock, Ann. Mag. Nat. Hist. (6) lY. 
1889, p. 379 : III ZooL ‘ Investigator,' Fishes, pi. viii. fig. 2. 

This species, the supposed type of a new genus, was described from 
three very young and not very well preserved specimens from the 
Bay of Bengal 

Four much larger specimens — the largest nearly a foot long — have 
lately been dredged in the Arabian Sea, and these while quite clearly 
identical with the Bay of Bengal species, also quite clearly belong to 
Muller and Henle's genus Oentroscyllium, of which FaracentroscylUum 
now becomes a synonym. The following is the amended diagnosis of 
the species : — 

All the tissues extremely fragile. Head very large, very flat and 
depressed, branchial regions laterally expanded. Snout much depressed, 
polygonal : nostrils very large, situated on ventral suxfface of edge of 
snout. Under surface of snout with numerous rather large pores, two 
rows of which form an elegant T- or Y-shaped figure that extends 
between the nostrils. Eyes very large, their major diameter nearly as 
long as the snout and nearly a fifth the length of the head (branchial 
region included). Spiracles rather small, situated on the upper surface 
of tlie head, behind the eye. Mouth crescentic, large : minute tricuspid 
teeth in both jaws. Body covered with minute deciduous placoid scales, 
the spine of each scale with a stelliform base. 

Dorsal spines very strong and acute, the 2nd nearly twice the 
size of the Isi The 1st dorsal fin arises in advance of a point midway 
between the pectorals and ventrals, the 2nd arises immediately behind 
the level of the base of the ventrals. 

Colours uniform jet-black, but the integument is very deciduous. 

A . Family OpMdiidse. 

,,,,, A,, Goode and Bean. 

^ genus the ventral fins should, I think, be 

i^teil two rays, so as to include MonomitojpttSf 
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mi hi. 3£omm%topm agrees witli NeohytMtes m e^ery particular, except 
that each ventral fin consists either of a single ventral ray (31. 
nignpiums) or of two rays firmly fused tiiroughont their extent (3L 
amjugafor). 

JMcrohney Goode and Bean. 

In the definition of this geiins the brancliiostegals should be stated 
as eight. Famdicrolene^ mihi, then becomes a synonym of Dlerolene, 
It seems to me almost doubtful whether I}^croZene (and Pteroidonm} 
should be kept separate from WeohythUes. For there is an undoubted 
NeobythUes (N. pierotus) in which the pectoral rays, in the male at any 
rate, are much produced, although none of them are strengthened and 
entii’elj independent. 

Dicrolene intronigra^ G. and B. 

I have compared Indian specimens with one from the Forth Atlan- 
tic, and the only difference is that, in the former, the inside of the mouth 
and tlie fins are much blacker. 

There are 8 brancliiostegals in both. 

Glyptophidium, Alcock. 

In the definition of this genus the ventral fins should be stated as 
consisting of either one or two rays each : the lateral line should be 
stated to be absent. 

Lam programmus, Alcock. 

To the definition of this genus it should be added that an air- 
bladder is present. 

Family Macrurid^. 

3Iacnirm (3Iystaconurus) Jieterolepis, Alcock, 

Tliis species is very probably identical with Mac7^urus (Mystacomirus) 
cavejmosus ( = Bathygadus cammostts) Goode and Bean, from the Gulf of 
Mexico, 227 fms., a specimen of which I have examined. 

Family Stomiatidss. 

Thaitmastomias^ Alcock, 

Prof. Ohr. Liitken (K. Dansk. Yid. Selsk. Skr. 6 Rmkke, Nar. 
Math. Afd. YIl. 6, 1892, p. 281) considers Thanmastomias to be identical 
with Fhotostomias (Collett, Bull. Soc. Zool. Ifraiice, XIV. 1889, p. 291), 
notwithstanding that the dentition and the whole structui’c of the 
J, iL 40 
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nioiitii are entirely diferent. He appears to think that Thaumastomias 
atrox is specifically identical with Photostoinias gtieroiei Collet (loc. eit,) 
hut a comparison of the descriptions of the two species will hardly he 
held to justify this opinion. 

§ 3. Supplementary List of the Fishes of India, 

Obdeb OHOHDEOPTERYCII, 

Family Scyllidse. 

SCYLLiUM. 

1. Seyllium Mspidum, Aicock, Ann. Ma^. ]??at. Hist. (6) VIIL 
189], p. 2J : III. Zool. ‘ Investigator,’ Fishes, pi. viii. figs. 3, 3a. 

Andaman Sea in 188-22Q fms. 

2. Seyllium feanesems^ Gthr. 

Seyllium canescem, Gunther, ‘ Challenger,’ Deep Sea Fishes, p. I, 
pL i. fig. A. 

A small specimen, from the Arabian Sea 69O“02O fms., answers to Dr. 
Gunther’s description and figure, except only that the body is almost black. 

1. ^ Family Spinacidse. 
i. ^ Cbntkoscyllium, AI. & H. 

Centroscyllmm, Muller and Henle, Plagiostomen, p. 191 : Gunther, 
Cat. Pishes Brit. Mus. VIII. p. 425. 

Paracentroscyllium^ Aicock, Ann. Mag. Fat. Hist. (6) lY. 1889, 
p. 379 (immature form). 

3. Ceniroscyllmm ornatum^ Aicock. 

ParacentroscylUum ornatum, Aicock, Ann. Mag. Fat. Hist. (6) lY. 
1889, p. 379: HI. Zool. ^Investigator,’ Fishes, pi. viii. fig. 2 : and awie 
p. 308. 

Swatch/’ Bay of Bengal in 405-285 fms., and Arabian Sea, 690-620 fms. 

Family Rajidae. 
ii. * Raja, Cuv. 

4. Baja mammilUdens, Aicock, Ann. Mag. Fat. Hist. (6) lY. 
1889, p. 380 : 111. Zool. ‘ Investigator,’ Pishes, pi. viii. fig, 1. 

Gulf of Manaar at S97 fnis. 
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II. * Family OMmaericia. 

. ill CHiMJERA, ■ 

5. * CMmiem rmnsirosa, Linn. ? An empty egg-capsnle from off 
CJoromaiidel coast in 410 fras. (Ann. Mag. Nat, Hist* (6) X, 1892, 
p. 347). 

i¥. Cali^oehynchijs. 

6. An empty egg-capsuie from off the west coast of the Aiida* 
mans in 561 frns. (Ann. Mag. Nat. Hist. (6) Fill 1891, p. 21, p. 22 

%. L), 

Order TELBOSTEL 
Siib-Order ACANTHOPTERYGIL 

Family Serranidae. 

V. * Chelidoperca, Boulenger. 

7. Chelidoperca im:estigatoris {Aicocis:), Centropjristis invsstigaJoris.^ 
Alcock, Ann. Mag. Nat. Hhsfc. (6) VL 1890, p. 199 : 111. Zool, ‘ Wsti- 
gator/ Fishes, pi. x, hg. 1. Chelidoperca investigator is., Boulenger, Brit. 
Mas. Cat. Fishes, (2) L p. 305. 

Off Madras coast in 98-102 fms, 

PmACANTHirS. 

8. Fnacanthus fax, C. Y. 

Cuvier and VaL, Hist. Nat. Poiss. Vll. 473 .* Saiivage, in Grandi- 
dier, Hist. Madagascar, Voi. XYI. p. 126, pL xvi. fig. 1. 

Off Ceylon in 32 fathoms. 

Air. Boulenger (Gat. Fishes Brit. Mus. (2) I. p. 354) considers this to be the 
jonng of P. 7nacraca7iihus, 0, Y, 

vi. ’^'Synagrops, Gthr. 

Synagrops, Giintber, ‘Challenger’ Deep Sea Fishes, p. 16. 1887. 
Melajiostoma, Ddderlein, Denk. Ak. Wien, XLVIII. 1884, p. 5. 
Farascombrops, Alcock, J. A. S, B. Yol. LYIIL pt. 2, 1889, p. 296. 

9. Synagrops philippinense ( Qthr.) 

Acropoma philippinense, Giiuther, ‘ Challenger ’ Shore Fishes, p. 51: 
Farascomhrops pellucidtis, Alcock, J. A. S, B. Yol. LYIII. pt. 2, 1889, 
p, 296, pi. xxii. fig. 1 : Acropoma philippinense, Alcock, J. A. 8. B. VoL 
LXII. pt 2, 18!)4, p. 116, 

Common all along the east coast in 60 to 100 fathoms. 
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vii. ^Brephostoma. 

Alcock, Ann. Mag. ^^at^ Hist, (6) lY, 1889, p. 383, and (6) VI. 
^01 {diagnosis of genus) . 

10. Brephost67na mrpenteri, Alcock, Ann. Mag. Nat. Hist. (6) YI. 
1889, p. 383, and (6) YI 1890, p. 201, pL ix. %. 4. 

Bay of Bengal in 1370— 1620 fathoms. 

Family Squamipinnes. 

11. Ghmtodon triangtdum (K. v. H.), 0, Y. 

Ghsetodon triangulim, Klnnzinger, Fiscb. Roth. Meer. Theil I. 
1884, p. 67 {uhi synon.) 

[Tetragonojpt&rm iriangulum^ Bleeker, Atlas Ichthyologiqne, IX. 
p, 63, Chset, Tab. XII. fig. 1.] 

Andamans* 

12. HolacantJms aliernans^ C. Y. 

Cuv. and YaL, Hist. Nat. Poiss. YII. 193: Giinther, Cat. Fish. 
Brit. Mns. 11. 63 : Playfair and Gunther, Fishes of Zanzibar, p. 38 : 
Sauvage in Grandidier, Hist. Madagascar, Yol. XYI. p. 269. 

Palk Straits. 

Family Scorp^nidse* 

Sebastes. 

13. Sehastes serrulatus, Richardson. 

Richardson, Ichthyology of the Seas of China and Japan, p. 216 : 
Giinther, Cat. Fishes Brit. Mus. II. p. 106 : Alcock, Journ. A, S. B. 
Yol. LYIII. pt. 2, 1889, p. 298, pi. xxii. fig. 2. 

Off Ganjam (Madras coast) in 23 fathoms. 

14. Sehastes liemnema^ Gthr. 

Gunther, ‘ ChalleTiger ’ Shore Fislies, p. 40, pi. xvii. fig. B, and Chah 
longer Deep Sea Fishes, p. 18 : Alcock, Ann. Mag. Nat. Hist. (6) YIIL 
1891, p, 23. 

Andaman Sea in 188— “220fms. 

15. Sebades muciparus, Alcock, Joiirn. A. S. B. Vol. LVIII. pt. 2, 
1889, p. 298, pi. xxii. .fig. .3. 

Off Ganjam coast in 45 fms. 

, , L , viii. ^LroscoRPius, Gtlir. 

16. Lioscorpius longiceps^ Gthr. 

Gunther, ‘Challenger* Shore Fishes, p. 40, pi. xvii. fig. C : Alcock 
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Aim. Mag. Fat. Hist. (6) Till. 1891, p.:23, and 111. ZooL * Investigator; 
Fislies, pL X. fig. 3. 

Andaman Sea in 188-220fms. 

SCORPMA. 

17 . :, Scorpmna bticephalus^ S02, 

18. : 8cQrpmnaerostrUym.te p, $02, 

Pterois. 

19. Fterois mmrum, ante p. 303. 

Peosopodasys. 

20 . Frosopodasys tracMnoides, (G,Y,) 

Apistus trachinoides^ Cav. and Tal. Hist. Fat. Poiss IT. 401, pi. 92, 
fig. 1 : Frosopodasys trachinoides, Griinther, Cat. Fishes Brit. Mus. II. 
139 (uhi 31/71071,} : Bleeker, Atlas Iclithyologiqne IX, Scorp. Tab. III. 
fig. 3 : Sanvage, Fouv. Arehiv. dn Mas. (2) I. 1878, p. 131, 

Mergui Archipelago. 

21. Prosopodasys leucogaster, (Richardson). 

Apistus leucogaster^ Richardson, ‘ Samarang ’ Pishes, pi. v. figs. 1-2 : 
Prosopodasys leucogaster^ Gunther, Oat. Fishes Brit. Mus. II. p, 141 : 
Gymnapistus leucogastei\ Bleeker, Atlas Ichthyologique, IX. Scorp. Tab. 
I. fig. 6. 

Off Makran (Baluchistan) coast, 

Micbopus. 

22. Micropus miipifma. Gray. 

Gray, Zool. Miscell. p. 20 : Gunther, Oat. Fishes Brit. Mus. 11. 147 
and Fische der Sudsee, p. 86. 

? Amphiprionichthys apistus, Blkr., Giinther, op, cit. II. 144 : 
? CaTaca7ithns apistus, Bleeker Atl. Ichth. IX. Scorp. Tab. VI. fig. 5 : 
Amphiprio7iichthjs apistus, 'Knev, SB. Ak, Wien, LYIII. 1868, p. 309, 
pl.iii.fig.8. 

Reefs of Andaman Islands. 

Minous. 

23.. Minous trachycephalus, Blkr, 

Gunther, Cat, Fishes Brit. Mus. II, p. 140 : Bleeker, Atlas Ichthyo- 
logique IX. Scorp. Tab. V. fig. 4. 

OR Malabar coast in 45 fins. 
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24 Minous mecineus, Alcock, Ann. Mag. Fat. Hist. (6) VI, 1890, 

|). 428. 

0^ Ganjam coast in 28-30 fms. 

2f5. Minons inermis, J. A. S. B, Vol. LVHI. pt. 2, 1889, 

f* 299, pi. xxii. fig. 4 ; Ann. Mag. Fat. Hist. (6) X. 1892, pp, 207-214 ; 
J. A. S. B. Vol. LXIL pt. 2, 1894, p. 116. 

Ofi Coroniandel and Malabar coasts in 45-133 fms. 

Family Berycidas. 
ix. ^Hoplostethos, 0. V. 

26. Hoplostethus mediterraneum, Gtlir. 

Gunther, ‘ Cliallenger ’ Deep Sea Piskes, p. 21 {tihi synon.) i Alcock, 
J. A. S. B. Vol. LXII. pt. 2, 1894, p. 116, and 111. Zool. ‘ Investigator/ 
Fishes, pi. xiv. fig. 3. 

Bay of Bengal in 145-250 fms., and oS Ceylon in 320-296 fms. 

X. ^Trachichthts, Shaw. 

27, TracMchihys intermedius^ Hector. 

Hector, Trans. Few Zealand Inst. VII. p. 245, pi. xi. fig. ISa : 
Giinther, ‘ Challenger ’ Deep Sea Fishes, p. 24, pi. v. fig. D: Alcock, 
Ann. Mag. Fat. Hist. (6) IV. 1889 p. 380. 

Bay of Bengal, off Gangetic Delta in 272 fms. 

28. Trachichthys darwinii, Johns, 

Tracliichtliys darwinii, Johnson, P. Z. S., 1866, p. 311, pL xxxii : 
Trachichthys ja.pomcus, Steindachner and Doderlein, Denk. Ak. Wien, 
XLVII. 1883, p. 218, pi. ii : Trachichthys darwinii^ Giinther, ^Chai- 
longer * Deep Sea Fishes, p. 24 (nhi synon.) 

Off Ceylon in 320-296 fms. 

xi.* Melamphaes, Gthr. 

29. Melamphaes rnizolepis^ (liliv. 

Giinther, ‘ Challenger' Deep Sea Fishes, p. 28: Alcock, Ann. Mag. 
Fat. Hist. (6) VI. 1890, p. 201. 

Bay of Bengal in 1310 fms. 

30. Melamphaes sp., Alcock, Ann. Mag. Fat. Hist. (6) VIII. 1891, 

- 

Bay of Bengal in l€Ht4 and 1803 fms. 
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xii. *PoLTMixiA, Lowe. 

31. Folymiseia nobilis, Lowe. 

Pohjmixia nobilis, Gunther, Cat. Fishes Brit. Mas. I. p. 17, and 
‘ Challenger ’ Deep Sea Fishes, p. 34, pi. i. fig. B (uhi synon}) : Alcock, 
Ann. Mag. Nat. Hist. (6) IV. 1889, p. 381, and (6) VIII. 1891 p. 23. 

Andaman Sea ill 188-271 f ms. 

Holocenteum. 

32. Holocentrum punctatissimum^ G. V. 

Gunther, Cat. Fishes Brifc. Mus. I. p. 38 : Bleeker, Atl Ichth. 
VIII. Trachichth. Tab. V. fig. 2. 

Palk Straits. 

Family Scilaenidae. 

38. Bdsena ophiceps, Alcock, J. A. S. B. Vol. LVIII. pt. 2, 1889, 

p. 300. 

Orissa coast. 

Family TricMuridas. 
xiii. ^Thyrsites, 0. V. 

34. Thyrsites henyalensis, Alcock, J. A. S. B. Vol. LXII. pt. 2, 
1894, p. 117, pi, vi. fig. 1, and 111. Zool. ‘ Investigator,' Fishes, pi. xv. 
fig. 10. 

Bay of Bengal in 145-250 fms. 

May prove to be identical with Tht/rsites prometheoides Bleeker, 

Family Acronuridae. 

35. Naseus vlamingiiy C. V. 

Giinther, Fische der Sudsee, p. 123 pi. Ixxxi. (uhi synon,) 

Off Minnikoy I,, Laccadives. 

Family Oarangids©. 
xiv. * Bathyseriola. 

Alcock, Ann. Mag. Nat. Hist. (6) VI. 1890, p, 202, 

36. Bathyseriola cyanea, Alcock, Ann. Mag, Nat. Hist. (6) VI, 
1890, p. 202, and (6) VIII. 1891, p. 23. 

Off Coromandel coast in 98-276 fms. 
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Family 0yttida. , 

XV. =*An™onia, Lowe. 

87. Antigonia m^foSi ho-me* 

Giintlier, Cat, Fishes , Brit. Mus. IL p. 497 : Steiii(iacliiier and 
Doderlein, Denk. Ak. Wien, XLIX. 1885, p. 187, pi. v. {%Ibi synoyi,): 
Giintlier Challenger Deep Sea Fishes, p. 44 {uU synon^) 

Off Ceylon in 320-296 fms. 

Family TracMnida, 

TTbanoscopus. 

38. Umnoscopii^s cognatuS f CoiitoY, 

Cantor, Oat. Malayan Fishes ( J. A. S. B. Oct, 1849, p. 1003) p. 21 : 
Gunther, Cat. Fishes Brit, Mus. 11. p. 227 : Alcock, J. A. S. B. VoL 
LYIIL pt. 2, 1889, p. 301. 

Off Orissa and Oaniam coasts at 10-25 fms. 

39. ITmnoscopus crassicepsy Alcock, Ann. Mag. Nat. Hist. (6) VI. 
1890, p. 205, and 111. Zool. ^ Investigator,’ Fishes, pL x. %. 4. 

Off Madras coast at 98-102 £ms. 

xvi. ^CHAMPSonoisr, Gthr. 

40. Ohampsodon wrax, Gthr, 

Gunther, P. Z. S. 1867, p. 102, and Challenger Shore Fishes, pp. 
43, 52, 56, pi. xxiii. fig. A, and Challenger Deep Sea Fishes, p. 49 : 
Alcock, J. A. S. B. Yol. LYIII. pt. 2, 1889, p. 302, and Ann. Mag. Nat. 
Hist. (6) lY. 1889, p. 38L 

Common all round the coasts of India at about 30 to about 60 fms. 

Peecis. 

41. Fercis tetracantliuSf Blkr. 

Giinther, Oat. Fishes Brit. Mus. II. p. 241, and Fische der Sudsee, 
p. 158, pi. xciii. fig. B : Kner and Steindachner, SB. Ak. Wien, LIY. 
1866, i. p. 362, pi. iii. fig. 18, 

Bay of Bengal and Andamans. 

xvii. =*'Bembeops, Stdr. 

Bembrops, Steindachner, SB. Ak. Wien, LXXIV. 1877, i. p. 211 : 
Sypeiameks, Goode, Proc. U. S. Nat. Mns. Vol. HI. 1881, p. 347, and 
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Giinther, Cliallenger Deep Sea Fishe.s, p. 85 : Bathyperci.% Alcock, J. A. 
S. B. Yol. LXII. pt. 2, 1893, p. 177: Bembrops, Alcock, J. A. S. B. 
VoL LXIII. pt. 2, 1894, p. 118. 

42. Bembrops plafyrhynchus, Alcoak. 

Baihjpercis platyrhynchus, Alcock, J. A. S. ,B. Vol. LXII. pfc. 2, 
1893, p. 178, pi. ix. fig. 1 : Bembrops platyrliynehm, Alcock, J. A. S. B. 
Vol. LXIII.- pt. 2, 1894, p. 118. 

Ofi Madras coast in 128 fms. 

43. Bembrops canditnacula, Stdr. 

Steinfiaclitier, SB. Ak. Wien, 1877, Vol. LXXIV. i. p. 212 : Alcock, 
J. A. S. B. Vol. LXIII. pt. 2, 1894, p. 118. 

Off Madras coast in 107 f ms, 

xviii. ^CnrASMODUS, Jolmson. 

Cliiasmodon, Johnson, P. Z. S. 1863, p. 408, and Ann. Mag. 5Tat, 
Hist. (3) XIV". 1864, p. 76 : Gkiasmodus, Gunther, Cat. Fishes Brit. 
Mas. V. p. 435 : Fonerodon^ Alcock, Ann. Mag. Xat. Hist. (6) YX. 1890, 
p. 203, and (6) VII. 2891, pp. 9, 10. ? Fseudoscopelus, Liitken, Yid. 

Selsk. Skr., 6 Esek. nat. math. Afd. YII. 6, p. 285, (pi. i.) 

4i4s, Gkiasmodus mge7% JohriB, 

Johnson, P. Z. S. 1863, p. 408, and Ann. Mag. Nat. Hist. (3) XIY. 
1864, p. 76 ; Gunther, Cat. Fishes Brit. Mns. Y. p. 435, and Challenger 
Deep Sea Fishes, p. 99 : Carter, P. Z, S. 1866, p. 35, pL ii: Jordan and 
Gilbert, Cat. Fish. N. Amer. p. 119 : A. Agassiz, Bull. Mus. Comp. 
ZooL XY. 1888, p. 29, fig. 208. 

Ponerodon vastator, Alcock, Ann. Mag. Nat. Hist, (6) YI. 1890, 
p. 203, pi. ix. fig. 5. 

Off Madras coast in 920-690 fms. 

Family Pediculati 
xix. * LoPHitrs, Art. 

45. Lopliius indicus^ Alcock, J. A. S. B. Yol. LV'IIL pt. 2, 1889, 
p. 302. 

Off Ganjam coast, 25 fms. and off Malabar coast at 28 fms. 

46. Lopkius J. A. S. B. Yol. LXII. pt. 2, 1893, 

p. 179, and 111. Zool. Investigator, Fishes, pi. x. fig. 2. 

Off Madras coast at 128 fms. 

J. II. 41 
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47. LopMus lugulris, Alcock, J. A. S. B. Yol, LXIII. pt. 2, 1894^ 
p. 118, and III. Zool Investigator, Kskes, pi. xiv. fig« 1. 

Off Colombo at 142HLOO fms. 

XX. ^ CsEATiM, Erdjer. 

48. Ceratias h%spi7iosuSj Qtliv* 

Giintlier, Ckallenger Deep Sea Fiskes, p. 53, pi. xi. 

Laccadive Sea at 636 f ms. 

xxi. ^ Paeoneibodes. ' ■ : * 

Alcock, Ann. Mag. Fat. Hist. ( 6) YI. 1890, p. 206. 

49. Paroneirodes glomerosus, Alcock, Ann. Mag. Fat. Hist. (6) YI. 

1890, p. 206, pi. ix. %. 6. 

Off Madras coast at 1260 fma. 

xxii. * Ohaunax, Lowe. 

50. Ohaunax pieiusj Jjowe. 

Lowe, Trans. Zool. Soo. III. 1849, p. 340, pi. li: Gunther, Cat 
Fishes Brit. Mns. III. p. 200, and Challenger Deep Sea Fishes, p. 58* 
pi. X. fig. A : Alcock, Ann. Mag. Nat. Hist. (6) IV. 1889, p. 381. ’ ' 

Bay of Bengal at 272 fms. 

JHALTEUTJfA. ■ 

51. Pialieutssa eoc-dnea^ Alcock, Ann, Mag. Fat. Hist. (6) lY. 1889 

p. 382, and J. A. S. B. Yol. LXIII. pt. 2, 1894, p. 120. * » 

Andaman Sea at 265 fathoms. 

52. Halieutma nigra, Alcock, Ann. Mag. Nat. Hist. (6) VIII 1891 
p. 24, and J. A. S. B. Vol. LXIII. pt. 2, 1894, p. 120. 

Andaman Sea at 188-220 fras, 

53. Halmiteea fvmosa, Alcock, J. A. S. B. Vol. LXIII. pt. 2, 1894, 
pp. 119, 120, and 111, Zool. Investigator, Fishes, pi, xiv. fig, 2, 

Bay of Bengal at 145-260 fms. 

xxiii. *Dibeanchto, Peters. 

54. JDibranchus mieropus, Alcock, Ann. Mag. Nat. Hist. (6) VIII. 

1891, p. 25, pi. viii, figs. 2, 2a, 2b, and (6) X. 1892, p. 348. 

Bay of Bengal at 240-276 fms., off 0. Comarin at 902 fms., and off coast of 
Trarancore at 406 fms. 
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65. BihrancJucs nasiitiLs^ Alcock, Ann. Mag, Nat. Hist. (6} VIII. 

1891, p. 24, pi. vii, fig. 1. 

Andaman Sea at 188-220 fms., and off coast of Travancore at 406 fms. 

xxiv. =*’Malthopsis. 

Aicock, Ann. Mag. Nat. Hist. (6) YIII. 1891, p. 26. 

56. MaWio'psis luteus, Aicock, Ann. Mag. Nat. Hist. (6) VIII, 
1891, p. 26, pL viii. figs. 2, 2a. 

Andaman Sea at 188-220 fms. 

XXV. ^Halicmbtos, 

Aicock, Ann. Mag. Nat, Hist. (6) VIII. 1891, p. 27. 

67, Halicmetus ruber Aicock, Ann, Mag. Nat. Hist. (6) VIII. 1891, 
p. 27, pi. viii. figs. 1, la, 16. 

Andaman Sea at 188-220 fms., and off Travancore coast at 406 fms. 

Family Oottidse, 

68. Tfigha hemisticta^ Schlegel. 

Temm, and Sclileg. Faun. Japon. Poiss. p. 36, pi. xiv. figs. 3, 4, 
pi, xiv. B : Hiinther, Cat. Fishes Brit. Mus. II. p. 201 : Day, Fauna 
Brit. Ind., Fishes, II. p. 241 : Aicock, Ann. Mag. Nat. Hist. (6) VI. 
1890, p. 207. 

Mentioned by Day as from Muscat, not from India, 

Off Madras coast in 98-102 fms, 

[? Frionotus alepis^ Aicock, J. A. S, B. Vol. LVIIL pt. 2, 1889, p. 
303, pi. xxii. fig. 5. 

This species may possibly be the young of Trigla Tiemistiota, but it 
undoubtedly has a band of teeth on the palatine bones and vomer. 

Off Orissa coast in 68 fms,] 

xxvi. ^Lepidotbigla, Gthr. 

69. Lepidotrigla spiloptera, Gthr, 

Griinther, Challenger Shore Fishes, p. 42, pi. xviii. fig. 0 : Aicock, 
Ann. Mag. Nat. Hist. (6) VI. 1890, p. 429 (mr, longipinnis). 

Off Ganjam coast in 18 fma,, and off Gangotic Delta in about 60 fms. 
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Family Oataphracti. 

60. Peristethms muri'ayif Gthr. 

Gunther, Ohallenger Shore Fishes, p. 52, pi. xxxii. fig. A : Alcock, 
Ann. Mag. Nat. Hist. (6) YIIL 1891, p. 28. 

Andaman Sea, in 188-220 f ms. 

61. Alcock, J. A, S. B, VoL LXIII. pi, 

2, 1894, p, 12J, pL vi. figs. 2, 2a, 25. 

Off Colombo, in 142-4JOO fms. 

62. Lactylopterus macf acanthus, "Blmkew 
Giiather, Cat. Fishes Brit, Mus. II. p. 223. 

Off Malabar coast, in 28-45 fms., and off Orissa coast in 60 fms. 

63. Laciylopterus chirophthalmus, Bleeker. 

Gunther, Gat. Fishes Brit. Mus. II. p. 223. 

Off Madras, 

Family Pegasidae. 

64i, Pegams natans, Ij, 

Giinther, Cat. Fishes Brit. Mus. YIII. p. 148 (uhi synon,) 

Off Makran ( Baluchistan) coast. 

Family Gobiidss. 

65. Gohiiis cometes, Alcock, Ann. Mag. Nat, Hist. (6) YI, I890y 
p. 208, pi. viii. fig. 2. 

Off Madras coast in 98-102 fms. 

66. AmUyopus arctocephalus, Alcock, Ann. Mag. Nat. Hist. (6) YI. 
1890, p. 432. 

Off Mihanaddi Delta at 50 fms., and off Vizagapatam coast at 20-25 fms. 

67. Qallionymus carehares, Alcock, Ann. Mag. Nat. Hist. (6) YI. 
1890, p. 209, pi. viii. fig. 8. 

Off Madras coast at 98-102 fms. 

Family Trichonotidss. 
xxvii. ^Tmniolabrus, Stdr. 

Steindaohner, SB. Ak. Wien, LV. 1867, i. p. 713. 

68. TienioUhrus cyolograptw, Alcock, Ann. Mag. Nat. Hist. (6) VI. 
1890, pp. 430, 431, %. 1. 

Off Gan jam coast in lO^lS fms. 
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Suborder AWACAITTHINI. 

Family Gadidse. 
xxviii. *PHrsiCULUS, Kaup. 

69. Physioiilus roseus, Aleock, Ann. Mag. Nat. Hist. (6) VIII. 
1891, p. 28, and J. A. S. B., Yol. LXIH. pt. 2, 1894, p.i22, and 111. 
Zool. Investigator, Fishes pi. xi. fig. 2. 

Andaman Sea ia 188-'220 fms. 

70. Physiculus argyropastus, Aleock, J. A. S. B. Yol. LXII. pt, 2, 
1893, p. 180, pi. ix. fig. 2, and Yol. LXIH. pt. 2, 1894, pp. 121, 122. 

Off Madras and Ceylon coasts in 128-217 fms. 

. Family OpMdiidse. 

xxix. * Neobythites, Goode and Bean. 

Neohythites, Goode and Bean, Proc. U. S. ITat. Mus. VIII. 1880, 
p. .600, and Giinther, Challenger Deep Sea Fishes, p. 100. Andante 
p. 308. 

Pycnocrasjped'um^ Aloock, Ann. Mag. Kat. Hist. (6) IV. 1889, p. 386, 
MonomitopuSf Alcook, Ann. Mag. ITat. Hist. (6) VI. 1890, p. 297. 

71. Neobythites macro'ps^ Gthr. 

Gunther, Challenger Deep Sea Fishes, p. 102, pL xx. fig. A : Aleock, 
Ann. Mag. Nat. Hist, (6) IV. 1889, p. 385, and VIII. 1891, p. 30. 

Andaman Sea in 188-271 fms. 

72. Neobythites steatiHcuSj Aleock, J. A, S. B. Vol. LXII. pt. 2, 
1893, p. 181, pi. ix. fig. 3. 

Off Madras coast in 107-250 fms. 

73. Neobythites ^pterotus, Aleock, Ann, Mag. Nat. Hist, (6) VI. 
1890, pp. 210, 297, and VIII. 1891, p. 30, and 111. Zool. Investigator, 
Fishes, pL xi. fig. 4. 

Bay of Bengal in 1310 and 1748 fms. Laccadive Sea, 1000 fms. 

74. Neobythites squamipinnis, Aleock. 

Pycnoemspedum squamipinne^ Aleock, Ann. Mag. Nat. Hist. (6) 
IV. 1889, p. 386 : Neobythites squaniipinnis, Aleock, J. A. S. B. Vol. 
LXIH. pt. 2, 1894, p, 123. 

Bay of Bengal in 193-250 fms. 
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75. Neohythites nigripinnis^ Alcock, 

Sirembo nigripiunis^ Alcock, Ann. Mag. Nat. Hist. ( 6 ) IV. 1889 
p. 384: Monomitopm nigripinnis, Alcock, Ann. Mag. Nat. Hist. (6) VI. 

1890, p. 297, and VITI. 1891, p. 29, and 111. 2ool. Investigator, Fishes 
pLxi.%.3. 

Andaman Sea in 490 fnis., Bay of Bengal in 561-753 fms., Laccadive Sea in 
740-891 fms. 

76/ NeohytMtes conjitgatoTy smte ^, 304, 

XXX. A'Bickolenb;, Groode and Bean, 

Bicrolene, Groode and Bean, Bull. Mns, Comp. Zool. X. 1883 p. 202. 
and Giinther, Challenger Deep Sea Fishes, p. 107* And ante p. 309. 
Faradicrohne, Alcock, Ann. Mag. Nat. Hist. (6) IV. 1889, p. 387. 

77. Bicfohne intwmgra, Qoode B>ud Bern, 

Goode and Bean, Ball. Mas. Comp. Zool. X. 1883, p. 202 : Gunther, 
Challenger Deep Sea Fishes, p. 107 : Vaillant, Exp. Sci. Travailleur 
et Talisman, Poiss. p. 258, pi. xxiii. fig 2. And p. 309. 

Paradkrolene millantif Alcoakj Ann. Mag. Nat. Hist. (6) VI 1890 

p. 297. ' ’ 

Laccadive Sea in 740 fms., ofi Ceylon in 406 fms. 

78. Di<Tokne mtdtifiUSf Alcock, 

Faradicrolene muUifiUsr Alcock, Ann. Mag. Nat. Hist. (6) IV, 1889 

p. 387, and VIII. 1891, p. 32, and X. 1892, p. 348, and 111. Zool. "inves- 

tigator pL xi. fig. 1. 

Bay of Bengal in 193-281 fms, 

79. Bicrolene nigricaudis, Alcock. 

Faradicrolene nigiieatidis, Alcock, Ann. Mag. Xat. Hist. (6) VIII. 

1891, p. 30, and 111. Zool. Investigator, Fishes, pi. ii. fig. 4, 

Andaman Sea in 188-220 fms. 

The “Explanation of the plate” was prepared in my absence, and in it this 
species, though correctly designated on the plate itself, is wrongly referred to 

F»muUifilis, 

xxxi. * Dinematichthys, Blkr. 

80. Binematichthys piger, Alcock, Ann. Mag. Hat. Hist. (6) VI. 

1890, p. 432, VA. 

Great Coco I., Andamans* 
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xxxii ^ DiPLiiGAXTEOroMA, Gfchr. 

81* Fiplacanthopoma hracliysoma^ Gtlir. 

Giintlier, Challenger Deep Sea Fishes, p. 115, pi. xxiii. fig. G: 
Alcock, Ann. Mag. Nat. Hist. (6) lY. 1889, p, 385. 

Andatnan Sea in 490 fms. 

82. fLiplacantliopoma rivers-andersoni^ Alcock, Ann. Mag. Nat. 
Hisi (6) XYI. 1895, p. 144. 

Off Indus Delta in 947 f ms. 

xxxiii. * Saccooaster. 

Alcock, Ann. Mag. Nat. Hist. (6) lY. 1889, p, 389. 

83. Saccogaster maculata, Alcock, Ann. Mag. Nat. Hist. (6) lY. 

1889, p. 389 ; YIII. 1891, p. 30, pL vii. fig. 3; P. Z. S. 1891, pp. 226, 
227, fig. 

Bay of Bengal in 145-250 fms. 

xxxiv. =* Bathtonus, Gthr. 

84. Bathyonus glwtinosus^ Alcock, Ann. Mag. Nat. Hist. (6) YI. 

1890, p. 211, and 111. Zool. Investigator, Fishes, pi. i. fig. 3. 

Off Madras coast in 1310 fms. 

XXXV. *DeT£MATORUS. 

Alcock, Ann. Mag. Nat. Hist. (6) YI. 1890, p. 298, 

85. Bermatorus trichiurus^ Alcock, Ann. Mag. Nat. Hist. (6) YL 
1890, p. 298, and III. Zool. Investigator, Fishes, pL i. fig. 1. 

Laccadive Sea in 1000 fms., and off Makran (Baluchistan) coast in 890 fms. 

86. Bermatm'us melanocephalus, Alcock, Ann. Mag. Nat. Hist. ( 6) 

YIIL 1891, p. 32. 

Bay of Bengal in 1641-1748 fms. 

87. Bermatorus melampeplus^ ante p. 305. 
xxxvi. * Tauredophibiitm. 

Alcock, Ann. Mag. Nat. Hist. (6) YI. 1890, p. 212. 

88. Tauredophidium hextii, Alcock, Ann. Mag. Nat. Hist, (6) YI. 
1890, p. 213, pi. viii fig. 1. 

Off Madras coast at 1310 fms. 


t 111. Zool, Investigator, Fishes pi. xvii. fig, 1 (in ;preparation). 
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xxxvii. * GlitPTOPHIDIU'M.'; ■ 

Alcock, Ann* Mag. l^at. Hist. (6) lY. 1889, p. 390. Audi ante 
';p.309. 

89. Gly^topMdimi argenfeum^ Alcock, Ann. Mag. Hat, Hist. (6) 
lY. 1889, p. 390, and 111. ZooL Vinvestigator,’ Fiskes, pi. ii, fig. 3. 

Andaman Sea in 271 fms., otE Travancore coast in 406 fms. 

90. GlyptopMdmm macropus^ Alcock, J. A. S. B. Yol. LXIII. pt. 2, 
1894, p. 122, pi. yL fig. 3, and 111. Zool. Investigator, Fishes, pL xv. 

.fig. 6.. .■ 

Bay of Bengal in 145-^250 fms. 

XXXYiii. * Lamprogeammtjs. 

Alcock, Ann. Mag. Hat. Hist. (6) YIII. 1891, p. 32. And ante 
p. 309. 

91. Lamprogrammus niger, Alcock, Ann. Mag. Hat. Hist. (6) YIII. 

1891, p. 33, fig. 2, and III. Zool Investigator, Fishes, pi. i. fig. 2. 

Bay of Bengal, off west coast of Andamans in 561 fms., Andaman Sea in 405 fms. 

92. Lamprogrammus fragilis, Alcock, Ann. Mag. Hat. Hist. (6) X. 

1892, p. 348. 

Bay of Bengal in 678 fms., off Travancore coast in 406 fms. 

xxxix. ^ Hephthocaea, 

Alcock, Ann. Mag. Hat. Hist. (6) X. 1892, p. 349. 

93. Keplithocara simuMy Alcock, Ann. Mag. Hat. Hist. (6) X. 
1892, p. 349, pL xviii. fig. 1. 

Gulf of Manaar in 902 fms. 

HI, ^ Family Macruridse. 
xL AIacrueus, BL 

94. Macrurus {Ooelorhynclius) parallelus, Gthr. 

Giinther, Challenger Deep Sea Fishes, p. 125, pi. xxix. fig. A : 
Alcock, Ann. Mag. Hat, Hist. (6) lY. 1889, p, 391, and J. A. S. B. 
Yol. LXIII. pt. 2, 1894, p. 126. 

Gulf of Manaar in 597 fms. 

95. Macrurus (Gmlorhynchus) flahelUspinisyf Alcock, J. A, S. B. 
Yol. LXIII, pt. 2, 1894, pp. 123, 126, and 111. Zool. Investigator, Fishes, 
pi. xvi. figs. 2, 2a, 

^ Off H, Maidive Atoll in 7l9 fms. 
t Erroneously fiahelUspimm '*^ on p. 123. 
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96. Macrurus (Cmhrhynchus) quadricristatus, Alcock, Ann. iMag. 
Nat. Hist. (6) VIII. 1891, p. 119, and 111, Zool. Investigator, Fiskos, 
pi. iii. fig. 1, and J. A. S. B., Vol. LXIII. pt. 2, 1894, p. 126. 

Andaman Sea in. 188-405 fms. 

97. Macrurus (Macrurus) investigatoris, Aloock, Ann. Mag. Nab. 
Hist. (6) IV. 1889, p. 391; VIII. 1891, p. 121; X. 1892, p. 351, and 
111. Zool. Investigator, Fishes, pi. iii. fig, 4, and J. A. B. B., Vol. LXIII. 
pt. 2, 1894, p. 127. 

Andaman Sea in 188-490 £ms., Bay of Bengal in 193-410 fms. 

98. Macrurus {Macrurus) 'peiersonii, Alcock, Ann. Mag. Naf-. Hist. 
(6) VIII. 1891, p, 121, and IlL Zool. Investigator, Fishes, pi. iii. iig. 5. 
and J. A. S. B. Vol. LXIIL pt. 2, 1894, p. 127. 

Andaman Sea in 188-220 fms, 

99. Macrurus {Macrurus) semiquincuriciatu.% Alcock, Ann. Mag. 
Xat. Hist. (6) IV. 1889, p. 392 ; VIII. 1891, p. 121 ; X. 1892, p. 351, 
and Hi, Zool. Investigator, Fishes, pi. xii. %. 2, and J. A, B. B, Vol. 
LXIII. pt. 2, 1894, p. 127. 

Bay of Bengal in 130-410 fms. 

100. Macrurus {Macrurus) hrevirostris, Alcock, Ann. Mag. Xat. 
Hist. (6) IV. 1889, p. 393, and IlL Zool. ’ Investigator, Fishes, pi. xiii. 
fig. 3, and J. A. S. B. Vol. LXIII. pt. 2, J894i, p. 127. 

Andaman Sea in 490 fms. 

101. Macrurtos (Macrurus) macrolophus, Alcock, Ann. Mag. Xat. 
Hist. (6) IV. 1889, p. 394; VIII. 1891, p. 121 ; X. 1892, p. 351, fig. 1, 
p. 352, and IlL Zool. Investigator, Fishes, pL xii. fig. 1, and J. A. S. B. 
Vol. LXriL pt. 2, 1894, p. 126. 

Bay of Bengal in 240-410 fms., off Travancore coast in 406 fms. 

302. Macrurus (Macrurus) lopliotes, Alcock, Ann. Mag. Xat. Hist. 
(6) IV. 1889, p. 395, and III. Zool. Investigator, Fishes, pi. iii. fig. 2, 
and J. A. S. B., VoL LXIIL pt. 2, 1894, p. 126. 

Bay of Bengal, Swatch ”, in 283-405 fms. 

103. Macrurus (Macrurus) polylepis, Alcock, Ann, Mag. Kat. Hist, 
(6) IV. 1889, p. 395, and J. A, S. B., Vol. LXIII. pt. 2, 1891, p. 127. 

Bay of Bengal in 193—272 fms. 

104. Macrurus (Macrtf^rus) pmiiUceps, Alcock, J. A. S. B., VoL 
LXIIL pt. 2, 1894, pp. 125, 127, and IlL ZooL Investigator, Fishes, pi. 

, xvL fig, 8. 

Off N. Maidive Atoll in 719 fms. 

J. H. 42 
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113. Bathygaius furvescens, Alcock, J. A. S. B. Yol. LXIII. pt. 
1894, p. 128, and 111. Zool. Investigator, Fishes, pi. xvi. fig. 1. 

OE K. Maidive Atoll in 719 fms. 


lY. ^Family Ateleopodidse. 
xlii. ^Ateleopus, Sehleg. 

114. Aieleopus indious, Alcock, Ann. Mag. Nat, Hist. (6) YIII. 
1891, pp. 123, 124, fig. 3, and 111. Zool. Investigator, Fishes, pi. ii. fig. 2. 

Andaman Sea in 188-220 fms. 


Family Pleuronectidse. 
xliii. *Aenoglossus, Blkr. 

115. Arnoglossus macroloplius, Alcock, J. A. S. B. Yol, LYIII. pt. 2, 
', p. 280, pi. xviii. fig. 2, and Ann. Mag. Nat. Hist. (6) YI. 1890, 


Ganjam coast at 25-35 fms. 

116. Arnoglossus hremrictis^ Alcock, Ann. l^ag, Nat, Hist. (6) VI. 
1890, p. 433. 

Off Ganjam coast at 30 fms. 


xliv. * Brachypleuea, Q-thr. 

117, Brachypleura xanthosticta^ Alcock, J. A, S. B, VoL LYIII 
pt. 2, 1889, p. 281, pi. xvii, fig. 3. 

Off Orissa and Ganjam coasts at 23-35 fms. 


xlv. * Samaris, Gray. 

118. Samaris cristatus, Gray. 

Gray, Zool. MiscelL, p. 4 : Gunther, Cat. Fishes Brit. Mas. lY. 
420: Alcock, J. A, S. B., Yol. LYIII. pt. 2, 1889, p. 291, pL xvii. fig. 

Off soTith and east coast of Geylon at 26-34 fms. 


xlvi. ^ Chascanopsetta, 

Alcock, J. A. S. B., Yol. LXIII. pt. 2, 1894, p. 128. 

119. Ohascanopsetta luguhris^ Alcock, J. A. S. B., Yol. LXIII pt. 2, 
1894, p. 129, pL vi. fig. 4, and III. Zool. Investigator, Fishes, pi. xv. 
fig. 3. • 

Bay of Bengal at 145-250 fms. 
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Rhomboidichthys. 

120. Bhomhoidichthys angustifrons, Gthr. 

Giintlier, Challenger Shore Fishes, p. 46, pi. xxi. fig. B : Alcock, 
Ann. Alag. Hat. Hist. (6) VI. 1890, p. 435. 

Off south -easfc coast of Ceylon at 32 f ms. 

121. B'homhoidicMhys azureus, Alcock, J. A. S. B., YoL LVITI. pt. 
2, 1889, p. 283, pi. xvi. fig. 3, and Ann. Mag. Hat. Hist. (6) VI. 1890, 
P.'435.. 

Off Ganjam coast at 7-33 fms., off south-east coast of Ceylon at 32 fms, 

122. Bhomhoidichthys valde-rostratus^ Alcock, Ann. Mag. Hat. Hist. 
(6) VI. 1890, p. 435. 

Off south-east coast of Ceylon at 32 fms. 

123. Bhomhoidichthys polylepis, Alcock, J. A. S. B., Voi. LVIII. 
pt. 2, 1889, p. 290, pi xvi. fig. 1, and Ann. Mag. Hat. Hist. (6) VI. 1890, 


Off oast and south-east cost of Ceylon at 32-34 fms. 

• Xlvii. *PSETTYLLTS. 

Alcock, Ann. Mag. Hat. Hist. (6) VI. 1890, p. 436. 

124. Bsettyllis pellucida, Alcock, Ann. Mag. Hat. Hist. (6) VI 
1890, p. 437, fig. 2 p. 438. 

All along Coromandel coast at 7-20 fms. 

125. PseHylUs ocellata, Alcock, Ann. Mag. Hat. Hist. (6) VI. 1890 
p. 437, fig. 3 p. 48. 

Off coast of Ganjam and Yizagapatam at 71-13 fms. 

xlviii. *P(ECIL0PS,ETTA, Gthr. 

126. Pmeihpsetta maculosa^ Alcock, J. A. S. B., Vol. LXIII. pt. 2, 
1894, p. 130, pi. Tii. fig. 1, and 111. Zool. Investigator, Fishes, pi. sv. fig. l! 

Bay of Bengal at 146-250 fms. 

127. PffiwIopseMa pr^Zowpa, Alcock, J. A. S. B., Vol. LXIII. pt.2, 
1894, p. 130, pi. vii. fig. 2, and 111. Zool. Investigator, Fishes, pi. xv. 


Off Colombo at 142-400 fms. 


xHx, *LiEOPS, Gthr, 
Lmcps gmntlm\ Alcock, Ann. Mag. 


ri 
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Q. of Martabaa afc 20 fms., ofi; coasts of Tizagapatam, Ganjam, and Orissa at 
15-^0 fms. 


1. =*'SCIANECTES. 


Alcock, [J. A. S. B., Vol. LVIII. pt. 2, 1889, p, 284] Ann. Mag. 
Fat. Hist. (6) VI. J890, p. 216. 

129. Scianecfes macruphthalmus [Alcock, J. A. S. B., Vol. LVIII. 
pt. 2, 1889, p. 292, pi. xvi. fig. 4] Ann. Mag. Nat. Hist. (6) VI. 1890, 

p. 216. 

Off Arakan coast at 100 fms., off Madras coast at 98-102 fms. 

180. 8ciane6tes lophoptera, Alcock, J. A. S. B., Vol. LVIII. pt. 2, 
1889, p. 284, pi. xvi. fig. 2. 


Off Orissa coast at 68 fms. 


li. Boopsetta, ante p. 305. 

131. Boopsetta umbramm^ ante p. 305. 


SOLEA. 


132. Solea {Achirus) oculus, Alcock, J. A. S. B* Yol. LYIIL 
pt. 2, 1889, p. 285, pi. xviii. %. 3. 

Off Orissa and Ganjam coasts at 7~10 fms. 

Possibly only a variety of 8, harzfeldii, Blkr. 

133. Solea {AcMtus) cijanea, Alcock, Ann. Mag. N^at. Hist. (6) 
YI. 1890, p. 439. 

Off Ganjam and Yizagapatam coasts at 20-33 fms. 

134. Solea (Achirus) umhraUlis^ Alcock, J. A. 8. B., Yol. LXIIL 
pt. 2, 1894, p. 131, pi. vii. %. 3, and IlL Zool. Inrestigator, Fishes, 
pL XV. %. 4. 

Off Coromandel coast at 91-107 fms., off Kattiawlr coast, 82 fms. 


Stnaptura. 


135. Synaptura quagga ('Kmp), 

Aesopia quagga, Kaup, Wiegm. ArcMv, 1858, p. 98 : Synapiiira 
quagga, Gunther, Cat. Fishes Brit. Mus, lY. p. 85 : Alcock, Ann, Mag. 
Hat! Hist. (6) YI. 1890, p.440 J, A. S. B., Yol. LYIIL pt. 2, 
1889, p. 286). 


Off Coromandel coast at 26-33 fms. 






136. Synaptura aUipinnis, Alcock, Ann. Mag. Hat. Hist. (6) YI. 
2890, p. 441. 

Off Yizagapatam coast at 25 fms. 


i 
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Hi. ^Aphoeistia, Kaiap, 

137. AjpliorisUa wood^masoni, Alcock, J. A. S. B., Vol. LVIII. pt, 
2, 1889, p. 294, pi. xvii. fig. 1 ; Ann. Mag. Kat. Hisfc. (6 ) X. 1892, 
p. 354; J. A. S. B., Yol. LXIII. pt. 2, 1894, p. 132; 111. ZooL Investi’ 
gatoP;, Fishes, pi. xvi. fig. 4. 

Andaman. Sea at 490 fms., Bay of Bengal at 475 fras. 

138. Aphoristia gilesii, Alcock, J. A. S. B., Vol. LYIII. pt, 2, 1889, 
p. 293, pi. xYii. fig. 2, and LXIII. pt. 2, 1894, p. 132 ; III Zool. Inves- 
tigator, Fishes, pi. xiv. fig. 4. 

Bay of Bengal, Swatch at 193 fms,, and ofi Madras coast at 210 fms. 

139. Aphoristia septemstriata, Alcock, Ann. Mag. Xat. Hist. (6) 
YIIL 1891, p. 125; 111. Zool. Investigator, Fishes, pi. ii. fig. 1; J. A. 
S. B. Yol. LXIII. pt. 2, 1894, p. 133. 

Andaman Sea at 188-220 fms., ojBE Colombo at 142-400 fms. 

140. Aphoristia trifasciata^ Alcock, J. A. S. B., Yol. LXIII. pt. 2, 
1894, p. 132, pi. vii. fig. 4, and 111. Zool. Investigator, Fishes, pi. xv. 
fig. 5. 

Bay of Bengal at 146-250 fms. 


Cynoglossus. 

141. Oynoglossus monopus, Blkr, 

Cynoglossus melanoptems, G-iinther, Cat. Fishes Brit, Mus. lY. p. 
502 : Cynoglossus monopus, Bleeker, Atl. Ichth. YI. p. 38, pL ccxlv. fig. 
4 : Cynoglossus mehnopterus, Alcock, J. A. S. B., Yol. LYIII. pt. 2, 

1889, p. 289. 

Ofi Ganjam coast at 7 fms. 

142. Cynoglossus versicolor, Alcock, Ann. Mag. Hat, Hist. (6) YI 

1890, p. 442, 

Off Orissa coast at 11 fms. ; off Makran (Baluchistan) coast. 

143. Cynoglossus praicisue, Alcock, Ann. Mae. Fat. Hist. (6) VI. 
1890, p. 442. 

Off Coromandel coast at 20-33 fms. 

144. Oynoglossus curpenteri, Alcock, J, A. S. B., Vol. LVIII. pt. 2. 
1889, p. 287, pi. xTiii. fig. I ; and Ann. Mag. Fat. Hist. (6) VI. 1890, 

i':’ ' ' Offl 0«WJ4aJMt»i coast ai fms. 
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Sub Order PHYSOSTOMI. 

V. *Family StemoptycMdaB. 

liii. *AEGTEOPBLEcns, Cocco. 

145. Argyropelecus hemigymnus, Cocco. 

Guntier, Cat. Fishes Brit, Mas. Y, p, 385, and Challenger Deep 
Sea Fishes, p. 167 : Goode and Bean, Bull. Mus. Comp. Zool. Vol. X. 
1883, p. 220: Facciola, Nat. Sicil. II. 206: Vineiguerra, Ann. Mus. 
Genov. (2) II. 469 : Carus, Prod. Faun. Medit. II. 568 : Alcock, Ann. 
Mag. Nat. Hist. (6) VIII. 1891, p. 126. 

Bay of Bengal in 1803 fms. 

liv. ^Steenoptyx, Herm. 

146. Sternoptyx dia^hanay Herm. 

Giinther, Cat. Fishes Brit. Mus. V. p. 387, and Challenger Deep 
Sea Fishes, p. 169, pi. xlv. figs. D. D' : Goode and Bean, Bull. Mus. 
Comp. Zool. Vol. X. 1883 p. 220 : A. Agassiz, Bull, Mus. Comp. Zool. 
Vol. XV. p. 22, fig. 195. 

02 Malabar coast in 912-931 fms. 

Iv. ’^POLYIPNTJS, Gthr. 

147. Folyipnm spinosusy Gtbr, 

Giinther, Challenger Deep Sea Pishes, p. 170, pi. li. %. B : Alcock, 
Ann. Mag. Nat. Hist. (6) lY. 1889, p. 398, and VIIL 1891, p, 126. 

02 coasts of Andaman Is. in 188-240 fms. 

Ivi. *Gokostoma, Raf. 

148. Gonostoma microdoniy Gthr. 

Giinther, Challenger Deep Sea Pishes, p. 175 {uhi synon,) : Alcock, 
Ann. Mag. Nat. Hist., (6) lY. 1889, p. 399. 

02 coasts of Andamans in 485-265 fms. 

149. Gonostoma elongatumy Gthr. 

Giinther, Challenger Deep Sea Pishes, p. 173, pi. zlv. fig. B : 
Alcock, Ann. Mag. Nat. Hist. (6) VIII, 1891, p. 127 j and X. 1892, 
p. 354. 


Laccadiye Sea in 738-1200 fms. 
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iyii. ^Chauliobus, BL Sclin. 

150. ChauUodus sloam% BL ScLn, 

Giintlier, Cat. Pishes Brit. Miis. Y. p. 392 {libi synoni)^ and Chal- 
lenger Deep Sea Pishes, p. 179 : Goode and Bean, Bull. Ess. Inst. XI. 
1879, p. 22: Goode, P. U. S. M., III. 1880, p. 483 : Pacciola, Kat. 
Sicil. II. 206 : Yinciguerra, Ann. Mus. Genov. (2) II. 469 : A. Agassiz, 
Bull. Mus. Comp. Zool. XY, p. 32, fig. 214 : Cams, Prod. Paiin. Medit. 
n. 570: Alcock, Ann. Mag. Nat. Hist. (6) I Y. 1889, p. 399 ; YIII. 

1891, p. 127 ; X. 1892, p. 355. 

Bay of Bengal in 1590 fms., G. of Manaar in 597 fms., Laccadive Sea. 

151. Chaidiodus pammelaSf Alcock, Ann. Mag. Nat. Hist. (6) X. 

1892, p. 355. 

Laccadive Sea in 1370 fms. 


Pamily Scopelidas. 

Harpodon. 

152. Earpodon sqmmosus, Alcock, Ann. Mag. Nat. Hist. (6) YIII, 
1891, p. 127, and X. 1892, p. 366. 

Bay of Bengal, oH east coast of India in 200-300 fms, 

Iviii. =^SC0P,BLAECHUS, ante, p. 306. 

153. Scopelarchus guenther% ante, p. 307. 

Hx. *BathyptePv0is, Gthr. 

154. Bathypterois gueniher% Alcock, Ann. Mag. Nat. Hist. fO) lY. 
1889, p. 450 ; YIII. 1891, p. 129 ; and 111. Zool. Investigator, Pishes, 
pi. vii. fig. 6. 

Off coasts of Andaman Is., 490-661 fms. 

J55. Bathypterois insularum^ Alcock, Ann. Mag. Nat. Hist. (6) X. 


Laccadive Sea, 1140 fms. 


156. Bathypterois atricolor, ante, p. 806. 
lx. Chlobophthalmus, Bonap. 

157. Ohlorophthalmus corniger, Alcock, J. A. S. B. Yol. LXIII. pt. 
2, 1894, p. 133, pi. Ti. fig. 5, and 111. Zool. Investigator, Fistes, pi. 
fig. 8. 

Bay of Bengal in 146-250 fms. 


XV, 
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SCOPEL0S. 

158. .„8copelus pyrsoholus^ Alcock, Ann. Mag, Nat. Hist. (6) VI. 
2890j p. 218, pi. viii. %. 3. 

Off Madras coast in 920-690 fms. 

159. Scopehts (Myctophmi) pterotus^ Alcock, Ann. Mag. Nat. Hist. 
(6) VI. 3890, p. 217, and 111. Zool. Investigate, Fislies, pL ix. fig. 3. 

OjK Madras coast in 98-102 fois. 

160. ScQpelus engrmilisj Gthr. 

Giintber, Challenger Deep Sea Fishes, p. 197, pL H. fig. C : Alcock, 
Ann. Mag. Nat. Hist. (6) Vlll. 1891, p. 129. 

Andaman Sea in 188-220 fms. 

Ixi. ^Neoscopelus, Johns. 

161. Neoscopelus macrolepidotus, Johns. 

Johnson, P. Z. S, 1863, p. 44, pi. tu ; Gilnther Oat. Fishes Brit, 
Mas. p. 414, and Challenger Deep Sea Fishes, p. 196 {Scopehis macro- 
lepidotus) : Alcock, Ann. Mag, Nati Hist. (6) VIII. 1891, p. 129. 

Andaman Sea in 188-220 fms. 

Ixii. *SC0PELENGYS, 

Alcock, Ann. Mag. Nat. Hist. (6) VL 1890, p. 302. 

162. Scopelengys tristis, Alcock, Ann. Mag. Nat. Hist. (6) VI. 

1890, p. 303, and Hi. Zool. Investigator, Fishes, pL vii. %. 7. 

Laccadive Sea in 1000 fms. 

Ixiii. ^Odontostomus, Cocco. 

163. Odontostomus atratus, Alcock, J. A. S. B,, Vol. LXII. pt. 2, 
1893, p. 182, pL ix. %. 4. 

Bay of Bengal in 573 fms. 

VL ^Family Stomiatidse. 

Ixiv. Stomias, Gnv. 

164. Stomias nebulosus, Alcock, Ann. Mag. Nat. Hist, (6) IV. 
1889, p. 451, and 111. Zool. Investigator, Pishes, pL vii. fig. 1. 

Gulf of Manaar in 597 fms. 

165. Stomias elongatus^ Alcock, Ann, Mag. Nat.. Hist, (6) VIII. 

1891, p. 129. 

Laccadive Sea in 738 fms. 

J. ii. 43 
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Ixv. ^ MAtACOSTEgs, Ayres. 

166. Malacosteiis indicns, Gthr. 

Gimfclier, Cballenger Deep Sea Fislies, p. 214, pi. liv. fig. B : 
Alcock, Arm. Mag. Nafe. Hist. (6) IT. 1889, p. 452. 

Andaman Sea in 650 fms. 

Ixvi. ^ Thaumastomias. 

Alcock, Ann. Mag. Nat. Hist. (6) VI. 1890, p. 220, and ante^ p. 309. 

167. Tliaumastomias ap'ox^ Alcock, Ann. Mag. Nat. Hist. (6) YI. 

1890, p. 220, pi viii. fig. 7. 

Off Madras coast in 1310 fxns. 

Family Olupeidse. 

Ixvii. ^Bathyolupea. 

Alcock, Ann. Mag. Nat. Hist. (6) YIII. 1891, p. 130. 

168. Bathychipea hoskynii, Alcock, Ann. Mag. Nat. Hist. (6) VIII. 

1891, p. 131, fig. 4, p. 132. 

Andaman Sea in 188-220 fms., off Madras coast in 145-250 fms. 

YII. ^Family Alepocephalid^. 
kviii. ^^Alepocephalus, Risso. 

169. Alepocephalus hicolor, Alcock, Ann. Mag. Nat. Hist. (6) YIII. 

1891, p. 133, and 111. ZooL Investigator, Fislies, pi. iv. fig. 2, 

Off Madras coast in 240-276 fms. 

170. Alepocepliahis blanfordi, Alcock, Ann, Mag. Nat; Hist. (6) X. 

1892, p. 357, and III. Zool. Investigator, Fishes, pi. ix. fig. 1. 

Gulf of Manaar in 902 fms. 

171. Alepocephahis edentulus, Alcock, Ann. Mag. Nat. Hist. (6) 
X. 1892, p. 358, pi. xviii. fig. 2. 

Off Madras coast in 475 fms, 

Ixix. ^Bathytroctes, Gtlir, 

172. ? Bathytroctes microlepis Gthr. 

Qiinther, Challenger Deep Sea Fishes, p. 226, pi. Mi. %, A: 
Alcock, Ann. Mag. Nat. Hist. (6) lY. 1889, p. 452. 

Andaman Sea in 600 fms. 

173. Batlytroctee sqmmosus, Alcock, Ann. Mag. Nat. Hist. (6) 
VI. 1890, p. 303, and III. Zool. Investigator, Fishes, pi. v. fig. 1. 

Off Goa coast in 740 fms, 
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Ixx. ^JISaecstjes.' 

Aleock, Aim. Majr. Hist. (6) ¥L 1890, p. tm. 

174. A"ar€sfcs erimehs, Alcock, Ann. Mag. i^Tat* Hist. (0) VI. 1890 
p. 805 ; III. Zooi. Investigator, Fishes, pi, iv. fig. 1. 

Off 0oa coast in 740 f ms. 

lixi. *Pi„vttteocteS, Gthr. 

175. Platytrocies apm, Gthr. 

Guntlier, Challenger Deep Sea fishes, p. 229, pi. Iviii. fig. A : 
Alcock, Ann. Mag. Kat. Hist. (6) VI. 1890, p. 307. 

Off Goa coast in 740 f ms. 

176, Xenodermichthjs gnentheri, Alcodk, Ann. Mag. Nat. Hist. (6) X. 
1892, p. 359, pL xviii. fig, 3. 

Off Madras coast in 678 fms. 

Ixxiii. * Aulastomomorpha. 

Alcock, Ann. Mag. Nat. Hist. (6) VI. 1890, p. 307. 

177. Aulastomomorplia phosphorops, Alcock, Ann. Mag. Nat. Hist. 
(6) VI. 1890, p. 307, and VII. 1891. fig. 1, p. 10; 111. Zool. investigaior, 
Fishes, pi. v. fig. 2. 

Laccadive Sea in 1000 fms. 

Ixxiv. * Leptojderma, Vaillant. 

178. Lepfoderma macropSf VailL 

Vaillant, Exp. ScL Ti'availleur et Talisman, Poiss. p. 166, pi; xiii* 
fig. 2 : Alcock, Ann. Mag. Nat, Hist. (6) X. 1892, p. 361. 

Off Madras coast in 753 fms. 

VTII. * Family Halosauridae. 

Ixxv. ^ Halosaurus, Johns. 

, JECalosaurus, Johnson, P.Z.S. 1863, p. 406 : Gunther, Gat. Fishes 

f Brit. Mas. VIL p. 482, and Challenger Beep. Sea Fishes, p. 232. 

I HalosaurichtJiys, Alcock, Ann. Mag. Nat. Hist. (6) IV. 1889, p. 454. 

' 179. Ealosaurus affinis^ Gthr. 

Gunther, Challenger Beep Sea Fishes, p, 241, pi lix, fig, B : 
j Alcock, Ann. Mag. Nat. Hist. (6) Vl. p. 309. 

• Laccadive Sea in 1000 fms. 
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180. Halosaurus hoshynii, Aioock, Ami. Mag. Nat. Hist. (6) YI. 
J890, p. 309, and 111. Zool. Investigator, Fishes, pi* vii. fig. 3. 

Laccadive Sea in 1000 fms. 

181. Halosaurus medioTOstr is, Gthv. 

Giinther, Challenger Deep Sea Fishes, p. 239, pi. lix. fig. G: 
Alcock, J. A. S. B. Yol. LXIII. pt. 2, 1894, p. 136. 

Off N. Maidive Atoll in 719 fms. 

182. Halosaurus anguilliformis, Alcock, Ann. Mag. Nat. Hist (6) 
IV. 1889, p. 453. 

Gulf of Mauaar in 675 fms. 

183. Halosaurus parvijpenniSf Alcock, Ann. Mag. Nat. Hist (6) X 
1892, p. 362. 

Laccadive Sea in 865-880 f ms. 

184. Halosaurus canwcaTiia, Alcock, Ann. Mag. Nat. Hist. (6) 
IX, 1889, p. 454, and 111. Zooi. Investigator, Fishes, pi. vii. figs, 2, 2a. 

* Andaman Sea in 490 £ms. 

Family Mur^nidae. 

Ixxvi. *Nemichthys, Bichdsn. 

185. HemicMhys acanthonotus^ Alcock, J. A. S. B., YoL LXIII. 
pt. 2, 1894, p. 136, and 111. Zool. Investigator, Fishes, pi. xiv. fig. 5. 

Bay of Bengal in 475 fms. 

Ixxvii. ^Gtavialiceps, Wood-Mason. 

Alcock, Ann. Mag. Nat. Hist. (6) lY. 1889, p. 460. 

186. Oavialiceps microps, Alcock, Ann. Mag. Nat. Hist. (6) lY. 
1889, p. 461 ; X. 1892, p. 364. 

Bay of Bengal, off Andamans and Nicobar s, 1045 fms., Laccadive Sea in 1370 
fms., G. of Manaar in 902 fms. 

Ixxviii. *DtS0MMA. 

Alcock, Ann. Mag. Nat. Hist. (6) lY* 1889, p. 459. 

187. Bysomma hucephalus, Alcock, Ann. Mag. Nat. Hist. (6) lY. 
1889, p. 459 ; VIIL 1891, p, 137, fig 5 : 111. Zool. Investigator, Fishes, 
pi. vi. fig. 1 : J. A. S. B. Yol. LXII. pt. 2, 1893, p. 184. 

Bay of Bengal, off east coast of Peninsula in 128-276 fms. 

Alcock, Ann. Mag. Nat. Hist. (6) YHI. 1891, p. 137. 
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188. Bysommopsts muciparm^ Alcock, Ann. Mag. Nat. Hist. (6) 
VIIL 1891, p. 137. 

^ Off 'Madras ooasfe in 240-270 f ms. 

Ixxx. ^COLOCONGER. 

Alcock, Ann. Mag. Nat. Hist. (6) lY. 1889, p. 456. 

189. Ooloconger m7iiceps^ Alcock, Ann. Mag. Nat. Hist. (6) lY. 
1889, p, 456 ; X. 1892, p. 364 : 111. Zool. Investigator, ifishes, pi. vii. fig. 4. 

Andaman Sea in 265-271 fms., Bay of Bengal in 200-400 fms. 

Ixxxi, ^ Bathymyeus. 

Alcock, J. A. S. B., YoL LYIII. pt. 2, 1889, p, 805. 

190. Bathymyrus ecliinorJiynchus, Alcock, J. A. S. B., YoL LYIII. 
pt. 2, 1889, p. 305, pi. xxii. fig. 6. 

Bay of Bengal in 68-95 fms. 

TMs form connects Golocoiiger and Congrom wtmna, 

CONGROMURiBNA. 

191. Oongromurs37ia macrocercus, Alcock, Ann. Mag. Nat. Hist. 
(6) YI. 1889, p. 455; YIII. 1891, p. 135; X. 1892, p. 362: Hi. Zool. In- 
vestigator, Fishes, pL vii. fig. 5 : J. A. S. B. Yol. LXIII. pt. 2, 1894, p. 134. 

Andaman Sea in 265 fms., Bay of Bengal in 200-300 fms. 

= €. longicaudaj Alcock nec Kamsay and Ogilby. 

192. Congromursena squalioeps^ Alcock, J. A. S, B., Yol. LXII. 
pt. 2, 1893, p. 183, and Yol. LXIII. pt. 2, 1894, p. 134. 

Off Madras coast in 128-310 fms. 

193. Gongromurmna nasica^ Alcock, J. A. S. B,, Yol. LXII. pt. 2, 
1893, p. 183, and Yol LXIII. pt. 2,1894, p. 134; III. Zool. Investi- 
gator, Fishes, pL ix. fig. 2. 

Off Madras coast in 128-210 fms. 

194. Gongromursana mustelicepsy Alcock, J. A. S. B., Yol, LXIII. 
pt. 2, 1894, pp. 133, 134, pL vii. fig. 5 : 111. Zool. Investigator, Fishes, 
pL XV. fig. 7. 

Off Madras coast in 165-250 fms. 

Ixxxii, ^PROMYLIiANTOE. 

Alcock, Ann. Mag. Nat. Hist. (6) YI. 1890, p. 310. 

195. Promyllantor pnrpureus, Alcock, Ann. Mag. Nat, Hist. (6) 
YL 1890, p. 310: 111. Zool. Investigator, Fishes, pi. vi. fig. 2. 

Laccadive Sea in lOOO fms. 
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Ueocongee. 

196. Vroconger vieinus, Vaillant. 

Vaillant, Exp. Sci. Travailleur et TaH.sman, Poissons, p. 86, pi. ri. 
fig. 1 : Alcock, Ann. Mag. Nat. Hist. X. 1892, p. 363. ' 

OtE Madras coast in 475 fins., Laccadive Sea in 636 fms. 

'Ixzxiii. *SAt3-E0MURJ!NES0X. 

Alcock, Ann. Mag. Nat. Hist. (6) IV. 1889, p. 457. 

197. Sawomuraenesox wax', Alcock, Ann. Mag. Nat. Hist. (6) 
IV. 1889, p. 458: 111. Zool. Investigator, Fishes, pi. vi. fig. 3. 

Bay of Bengal in 193-'260 fms. 

Very closely allied to Unrmiesox, 

Ixxxiv. * Xenomtstax, Gilbert. 

198. Xenomystax tnicidans, Alcock, J. A. S. B., Vol. LXIII. pt. 2, 
1894, p. 134 : 111. Zool. Investigator, Fishes, pi. xvi. fig. 5. 

Off N. Maidive atoll in 719 fms., off Travancore coast in 406 fms. 

kxxv. * Nettastoma, Raf, 

199. Nettastoma imniola, Wood-Mason, Alcock, Ann. Mag. Nat. 

Hist. (6) IV. 1889, p, 460 (Qavialiceps tasniola) ; VIII. 1891, n 185 '• 
X. 1892, p. 364. ’ 

Andaman Sea in 265 fms., Bay of Bengal in 240-280 fms. 

Snb-Order PLBCTOGNATHI. 

Family Sclerodermi. 

Ixxxvi. * Tbiacanthodes, Blkr. 

200. Triaoanthodes ethiops, Alcock, J. A. S. B., Vol. LXIII. pt. 2, 
1894, p. 137, pi. vii. fig. 6 : ill. Zool. Investigator, Fishes, pi. xv. fig. 9. 

0^ Madras coast in 145-250 fms, 

OSTRACION. 

201* Osfracmi fornasini, Bianc, 

Bleeker, Atl. Ichth. V. 34, Ostrao. Tab. HI. fig. 4: Gunther, - Cat. 
Fisbes Brit. Mus, VI 11. p. 264. 

Of Ceylon in 34 fms. 
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Materials for a Flora of the Malayan Peninsula. — By Groror Ki'Nfi, 
M.B,, LL.D., F.R.S., Superiniendent of tlm Royal Botanic 

Garden^ Calcutta. 

'Ko. 8. 

[Reed. 18tli May, Read 3rd dune.] 

Oebbr . XXXI, Cblasteinm. . ■ 

Erect or climbing trees or slinibs. Branches sometimes spinescent. 
Leaves opposite or alternate, more or less coriaceous, simple, petioled, 
rarely snbsessile, entire or serrate ; stipules caducous or 0. Floivers 
hermaphrodite or polygamous, usually cyraose. Calyx small, with 4 or 
5 imbricate lobes, persistent. Petals 4-5, rarely 0, inserted below tlie 
disc or continuous with its margin, imbricate. Stamens 3-5, rarely 2, 
filaments subulate or fiatteried, anthers 2-cened. Disc usually conspi- 
cuous, pulvinate or fiatteiied, lobed or entire, rarely 0, Ovary sessile, 
the disc free at the base or confluent with it, 3-5-celIed ; styde short or 0 ; 
stigma triangular, rarely 3-partite. Ovules 2 or 4 in each cell, anatro- 
pous, erect, rarely 1 and pendulous ; or many, ascending and attached 
to the axis. Fruit capsular, baccate, drupaceous or samaroid. Seed 
arillate or exarillate, sometimes winged, albumen fieshy or 0 ; embryo 
usually large ; cotydedons foliaceous, fiat. — D istrtb. Species about 500, 
scattered over the tropical and temperate regions of the whole world. 

Tribe I. CELASTEiiirEifj, Stamens 4 or 5 ; the filaments slender, 
often recurved, inserted on or beneath the margin the disc. Seeds 
(except in Kokoona) albuminous. 

Eruit dehiscent, leaves opposite (sometimes alternate in Lophopetalum) , 
Ovules 2 in the axis of each cell, petals 
efoveolate. 

Petals connate, seeds not arillate I. 3iticiiOTEOPis. 

Petals free, seeds arillate ... 2. Euonymus. 

Ovules 1 in each cell, pendulous; petals 

bifoveolate, seeds arillate ... ... 3. Glyptopetaltjm, 

Ovules 4 or more in, each cell ; seeds winged. 

Petals inappendiculate ; disc cupular, 
the stamens inserted on its edge or on 
the inner vertical surface of its up- 
turned edge ; ovary not buried in the 
disc ... ... 4. Kokoona. 

Petals lamellate or crested on the upper 
surface ; disc broadly orbicular, flat, the 
stamens inserted half way between the 


Kokoona. 
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centre and circumference ; ovary buried 
in the disc ... ... 5. Lophopetalum. 

Frnit deliiscent; leaves alternate; ovules 2 in 
each cell, erect ; seeds arillate. 

Disc free from the ovary, the stamens insert- 
ed on its margin, capsule 8-celled ... 6. Celastrus. 

Disc conduent with the ovary, stamens insert- 
ed underneath it, capsule 3-celled ... 7. Gymhospoeia. 

Ovary free from the disc, and crowned by a 
tuft of hairs ; styles 2, capsule entire or 2- 
lohed ... ... ... ... 8. Kurrimia. 

Fruit a dry or pulpy indehiscent drupe ... 9. Elaeodendron. 

Tribe II. Hippocrate-®. Stamens 3, rarely 2, 4 or 5 ; the filaments 
broad, flattened, recurved so that the anthers dehisce outwardly, inserted 
on the disc ; seeds exalbuminous ; leaves usually opposite. 

Fruit flattened, dehiscent, seeds winged ... 10. Hippocratea. 
Fruit globular or ovoid, pulpy and' indehis- 
cent, seeds not winged ... ... II . Salacia, 

1. Microtropis, Wall. 

Glabrous trees or shrubs. Leaves opposite, petioled or subsessile, 
exstipulate, entire. Flowers in sessile clusters or in peduncled cymes, 
axillary or supra-axillary, sometimes unisexual. Sepals 4 or 5, imbri- 
cate. Petals 4 or 5, rarely 0, connate at the base, erect. Stamens 5, 
inserted on the disc or on the tube of the corolla. Disc 0, or small. 
Ovary free, ovoid, perfectly or imperfectly 2~3-celled ; style very short 
or absent ; stigma minutely 2-~4-lobed ; ovules 2 in each cell, collateral 
at the inner angle. Capsule ovoid, coriaceous, 1-celled, 2-valved, 1- 
seeded, surrounded at the base by the persistent calyx. Seed erect, 
stipitate; aril 0 . — Distrib. Species about 12; mountains of India, 
Ceylon, the Malayan Peninsula and Java. 

Cymes sessile, very condensed, about as long as the 
petioles, axillary, under *5 in. long ... ... 1. M, elliptica. 

Cymes and their peduncles '5 to *75 in. long ... 2. M. discolor. 

Cymes extra-axillary, on long thin peduncles. 

Cymes 3- to 5-flowered, their peduncles *5 to 

*75 in. long; petals ovate-rotund ... ... 3. M.hivalvis. 

Cymes many-flowered, ih|ir peduncles J-25 to 

3 in. long ; petals oblong ... . . . 4. M. fiUformis. 

,1. Microtropis bi»U3?tioa, n. sp. King. A shrub or small tree; 
young branches tetete, pal© when dry. Leaves thinly coriaceous, broadly 
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elliptic, rather sudderilj and sliarplj acnmmate, the base more or less 
caneate; lower surface pale brown when dry, the upper olivaceous; 
main nerves about 6 pairs, curved, ascending, faint ; length. 4*5 to 5 
in., breadth 1*85 to 2*5 in., petiole *3 in. (7/^ rMtes axillary, condensed, 
sessile, not much longer than the petioles, 6- to 8-tiowered. Floicers *25 
in. in diarn., sessile. Sejmls 4 or 5, narrowly reiiiform, with dark coarse 
teeth. Petals 4 or 5, larger than the sepals, sub-rotund, hesliy, with 
sub-entire membranons edges. Stamens 4 or 5, slightly shorter than 
the ovary, much shorter than the petals ; atitber-cells divaricate at 
the base; the filaments flattened, broad and united dnto a tube in their 
lower half. Ovary 2-celied, produced into the long cylindro- conic 
glabrous style ; stigma capitate, faintly 2-lobed. Fruit glabrous, ovoid, 
tapering to apex and base, the style and calyx persistent, length *0 to 
*7 in., its peduncle *2 in. 

Malacca: Maingay (Kew Distrib.), ISTo. 945/2. Penang: Curtis 
2^08. 345, 968. Perak: King’s Collector, Kos. 1333, 1582, 4193. 

2. MiCKOTROPiS DISCOLOR, Wall. Cat. 4337. An erect shrub or 
small tree ; young branches thin, terete, smooth, dark-coloured when 
dry. Leaves thinly coriaceous, oblong-lanceolate, much acuminate, 
entire, the base acute ; both surfaces dull when dry, the lower pale : 
main nerves 4 or 5 pairs, carved, ascending, faint ; length 3*5 to 4 5 in., 
breadth 1 to ]’75 in., petiole *25 to ‘3 in. Cymes *5 to *75 in. long or 
less, slightly extra-axillary, spreading, divaricate, 8- to lO-flowei^ed, 
bracteolate. Flowers *1 in. in length, subsessile. Sepals narrowly reni- 
form, unequal, the edges minutely ciliolate. Petals much larger than 
the sepals, broadly oblong-ovate, rather concave, with a slight central 
ridge, glabrous. Anthers 5, ovoid, with short filaments inserted on a 
thin hypogynous disc. Ovary longer than the stamens, 2-celled, tapering 
into the thick conical style : stigma truncate, 2-lobed, Fruit sub- 
globular, glabrous, ‘3 in. long. Kurz For. Flora Burma, I, 251 ; Lawson 
in Hook. fiL FL Br. Ind. I, 614 ; Am. in Ann. Kat. Hist. iii. 152. Oassine 
discolor^ Wall, in Roxb. FL Ind,, ed. Carey, ii, 378. Oelastrima? Wail. 
Cat. 9014. Bmuymus garcimfolius^ Roxb, FL Ind. i. 628, 

Penang, in damp ravines on West Hill, elevat. 2,000 feet, Curtis 
Ko. 1727 ; also on Government Hill. — D istrib. Sub-tropical Himalaya, 
Khasia Hills, Burma. 

A species very common along the base of the Himalaya and the 
Khasia Hills and in Bmma ; but found iu these provinces only in 
Penang. Mr. Curtis’s specimens differ from those from British India 
in having leather smaller flowers and fruit, and muck shorter filaments ; 
otherwise they agree perfectly. 

3, Microteopis bivaltis, Wall. Cat. 4340. Abash or small tree; 
J. lU 44 
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young branches terete, dark-eoloured when dry. Leaves tliinly coriaceous, 
oblorig-laiiceolafce, acuminate, entme, tbe base narrowed ; both surfaces 
pale and rather dull when dry : main nerves 5 or 6 pairs, faint, not more 
prominent than the intermediates : length 2*5 to 3*5 in., breadth 1 to 1*75 
in., petiole *25 to ‘35 in. Cymes extra-axillary, from 1 to 1*5 in. long ; the 
peduncle filiform, *5 to ‘75 in. long. Flotvers about 3 to 5, *25 in. in diam,, 
on thin divaricating pedicels *2 to *3 in. long (longer in fruit). Sepals 
narrowly reniform, imbricate in two rows, sub-glabrous, pale, the edges 
dark-coloured and minutely crenulate. Petals larger than tlie sepals, 
spreading, rather coriaceous, ovate-rotund, narrowed to the base, 
glabrous. 8tame?is 5 j tlia anthers broadly ovate, the filaments dilated 
and conjoined in their lower half into a tube. Disc none. Ovary short, 
2-celled j style about as long as the stamens, cylindric, striate,. expanded 
at the apex, the stigma truncate and 2-lobed. Fndt ovoid, glabrous, 
crowned by the persistent style and with the calyx persistent at the 
base, '5 in. long, usually 1-celled and 1-seeded, but sometimes 2-celied and 
2-seeded. Lawson in Hook. fi.L FL Br. Ind. I. 614 (in part). 

Penang: Wallich’s Collector ; Curtis, l!^o. 1025. Malacca: Maingay 
(Kew Bistrib.) Fo. 392/2. 

Tiie plant here described is that issued by Wallich doubtfully as a 
Microtropis under the name M / hivalds. It is not, as Wallich appa- 
rently supposed, the plant published by Jack in 1820 (Malayan Mis- 
cellanies Fo. V) as Celastrus ? hivalvis; for Jack describes his plant 
as apetalous. I have seen no authentic specimen of Jack’s plant ; but 
I have little doubt that it is, as Miquel believed, the same as the species 
to receive which that Botanist founded in 1859 the genus Paracelastrus 
(Miq. Flora Ind. Bat. I, pt. 2, p. 590). Wallich is.sued under his Cata- 
logue number 7270, and tbe name Buonymus capillaeeus,^, Penang plant 
with solitary capillary extra-axillary pedicels ; but his specimens have 
neither flowers nor fruit. It is possible that this may be the lost 
Celastrus ^ hivalvis of Jack. The issue of Wallich’s Catalogue was not 
begun until 1828, eight years later than the issue of the number of tbe 
Malayan Miscellanies where Jack’s 0. ? hivalvis was published. But, 
as 'WalHclj correctly suggested the genus Microtropis for his Fo. 4340, 
that author’s name must stand for this plant, and another must be 
found for the true apetalous Celastrus ? hivalvis of Jack, should Miquel’s 
genus Paracelastrus not be maintained. 

4. MicaOTROPis P5UFOBMIS, King. A small tree, 10 to 15 feet high ; 
young branches' slender, terete, dark-coloured when dry. Leaves thinly 
coriaceous, more or less broadly elliptic, shortly acuminate, the edges 
sub-undulate, slightly recurved when dry, the base cuneate ; the upper 

; main nerves 5 to 8 pairs, 
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spreading, indistinct, not more prominent than the intermediate and 
secondary ; length 4*5 to 7 in., breadth 1'5 to 2*75 in., petioles *3 to *4 in. 
Cymes axillary or extra-axillary, on filiform pedanclcs 1*25 to S in, 
long, divaricate, bracteolate, 1-many-fiowered, Flowers *3 in, in diam., 
©n pedicels *1 to *2 in. long. Sepals narrowly reniform, sparsely-pubern- 
lous. Petals much longer than the sepals, oblong, obtuse, with a central 
longitudinal ridge on the upper surface, puberulous, united into a short 
tube at the very base. Stamens 5, longer than the pistil but much 
sliorfcer than the petals; anthers broadly ovoid, the filaments dilated 
especially at the base and attached to the corolla tube. Ovary short, disc 
none ; shjle cyiindric, ridged ; stigma broad, fiat. Fruit ovoid, pointed, gla- 
brous, smooth ; *5 in. long, tlie calyx persistent at its base, the style sub- 
persistent on the apex. M, hivaivis, Lawson in Hook. til. Fi. Br. Ind. I. 
614 (in part) not of Wall, Microtropis hivalvis, Kurz (not of Wall.) For. 
Flora Burma, I, 251. Euonyiims'^ laeta. Wall. Gat. No. 4294. Euony^ 
mus filiformis^ No. 4295. 

Penang: Porter, Stolickza. Perak: Wray No. 485, King’s Col- 
lector, No. 2025. Dcstrib, Tenasserim. Heifer, No, 1980 (Kew 
Bistrib.) 

This has been included by Air. Lawson in FI. Br. Ind. under M. 
hivalvis, Wall., but it is a perfectly distinct plant ; differing from tliat 
in the great length of the peduncles of its cymes, in the larger size of 
its leaves, and in its fewer larger fiowers. 

2. Euonymtjs, Linn. 

Trees or shrubs, erect, rarely scandenfc, glabrous. Leaves oppo- 
site, petioled, rarely subsessile ; stipules caducous. Calyx 4~5-fid, 
spreading or recurved. Petals 4-5, free, efoveolate. Stamens 4~5, 
inserted on the disc ; anthers broad, 2-Gelied. Disc large, fleshy, 4-5- 
lobed. Ovary sunk in the disc, 3-5-celled ; style short or 0, stigma 8-5- 
iobed ; ovules 2 in each cell, attached to the inner angle, ascending and 
suspended. Capsule 3-5-celled, 3-5-iobed, angled or winged, coriaceous, 
rarely echinate ; cells 1-2-seeded, loculicidal. Seeds covered by the aril, 
albuminous. — D istrib. About 80 species chiefly tropical Asiatic and 
Malayan ; a few European and North American. 

Flowers usually in fascicles of 2 or 3, rarely in 2- 

to 3-flowered cymes ; petals fimbriate ... ... 1, F, Javanicus. 

, Flowers in very lax divaricate slender spreading 
JO- to 20-flow ered cymes ; petals not fimbriate ... 2, E. Wrayu 

1. Euonymus Javanicus, Blume Bijdr. 114G, A shrub or small 
tree ; young branches alendei’j sub-terete. Leaves sub-coriaceous, ob- 




Sepils 5, small, rotund. Fetah 5, broadly oblong, much larger 
sepals, fimbriate. Stamens 5, the antber cells divaricate, tbe co 
tbick. Ovary conical. Fruit oboyate or pyriform, deeply 5-lo 
in. long. Beim. in Horsf. PL Jay. Ear. 18, t. 28; Hassk. 
Tijdscbr. Gescb. x, 149; Miq. FI. Ind. Bat. I. pt. 2. p. 588 ; *I 
FL Br. Ind. I. 607 ; Knr25 For. Flora Burma, I. 249. K sttmatrar 
FL Ind. Bat. Suppl. 512. J7. sphatrocarpus, Hassk. Cat, Hart. 
229. F, timorensis, Z-ipp, ex Spanogbe in Linngea XV, (1841) ] 
In all the Provinces except the Andaman and Mcobar 
Distrib. Burma, the Malayan Archipelago. 

A widely distributed species, varying yery little, 
tinguished as E. sumatranw by Miquel has 
usual, and its leaves are more 
2. EuOiN:YMUS Wrayi, 
terete, smooth, dark-coloured when dry, 
the main nerves less prominent, 
pedunculate, very lax, 3 to 4 in. i 
12- to 20.flowered, bracteolate at the base ; i 
2 in. long. Flowers nearly *25 in. in diam. on slender 
late pedicels *25 to *85 
concave, glabrescent, the edges membr 
larger than the sepals, rotund, clawed ; 
but not fimbriate, minu 
Anthers 5, short, wi 
orbicular, 

disc, broad with a conical apex : stigma c 
and broadly pyriform, deeply 5.-lobed; caly: 
tracted base, *75 in, long and nearly as broi 
Perak : on Gunonsr Batu Patp^h. 


Islands. 


I^heiormdis- 
I'Q'ther longer fruit than 

distinctly serrate. 

n. sp. King. A small tree ; young branches 
Jjeaves F. jarianicus, hut 
Cymes axillary or terminal, long^ 
across ; the branches filiform, divaricate, 
-i 11. 1....^ ; the peduncles slender, 1*5 to 

— minutely bracteo- 

long. Sejpals 5, large, rotund, spreading, 
'ranons. Petals 5, not much 

the edges iticuryed, undulate 

tely puberulous, green with dull crimson veins. 
■n- X..- globular cells opening upwards, the connective 

Dwc thick, fleshy, ■ obtusely 6-lobed. Ovaru sunk iu the 
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diverging. Disc 4-lobed. Ovary immersed in tlie disc, 4-lobed, 4- 
celled ; style short, stigma capitate; ovules solitary and pendulous from 
the top of each cell. Capsule subglobose, coriaceous, 1-4-celled, 1-4- 
seeded. Seeds as in Fuonyrnus.—DismiB. Species 7 ; in Ceylon, Southern 
India, and Malayan Peninsula. 

Leaves 2'5 to 3-5 in. long ... ... i. (j. ScortecMmi. 

„ 6 to 12 in. long ... ... 2, G. qnadrangulare. 

1. GIiYPTOPKtalum ScoBTECHiKir, n. sp. King. Xoung branches 
terete, striate. Leaves coriaceous, elliptic, often slightly obovato, very 
shortly and obtusely cuspidate, the edges with a few remote obscure 
serratures in the upper third, the base cuneate ; main nerves 8 to 10 
pairs, spreading, much curved, very faint and not more prominent than 
the intermediate and secondary nerves ; length 2'6 to 3-3 in., breadth 
1'35 to 1-75 in., petioles -25 in. Flowering peduncles rather stout, supra- 
axillary, 1-5 to nearly 2 in. long ; pedicels 2 or 3, under an inch in 
length. Fruit broadly obovate, deeply 5-lobed, glabrous, -45 in. long, 
the 5 sub-rotund reflexed sepals persistent at its base. 

Perak : Scortechini, No. 1617. 

A species collected only by the late Rev. Father Scortechini, whose 
specimens are not in flower. He referred the plant to Muonymus, but 
the solitary ovules in the cells of the immature fruit show that its 
place is in Glyptojpetaluvi, 

2. aLTPTOPETALUM QUADRANOtJf.ARE, Prain MSS. in. Herb- Calc. A 

shrub 8 to 15 feet high ; young branches boldly 4-angIed, narrowly 
winged. Leaves coriaceous, elliptic or elliptic-oblong, shortly acumi- 
nate, obscurely and remotely serrate in the upper half, the base rounded 
or cuneate ; both surfaces bullate, the tipper shining, the lower dull ; 
main nerves 10 to 12 pairs, when dry ranch depressed on the upper and 
very prominent cn the lower surface, the .reticulations wide and dis- 
tinct; length 6 to 12. in., breadth 2*5 to 5 in., petiole *3 to *6 in. 
Otjmes much shorter than the leaves, dichotomous, minutely 2-.bracteolate 
at the bifurcations, axillary, few-flowered, on slender peduncles 
1*5 to 2 in. long (nearly twice as long in fruit). Flowers *3 in. in 
diam., their pedicels 2*5 in. long (longer in fruit). Sepals 4, nar- 
rowly reniform, entire. Petals 4, attached to the edges of the thick 
fleshy 4-Iobed disc, much longer than the sepals, broadly rotund-reni- 
form, clawed, the edges incurved, smooth, reniform ; the cells 

on short thin filaments, sub-orbicular. Ovary sunk in the disc, the 
capitate stigma alone projecting, 4-ceIIed : ovules solitary. Fruit de- 
pressed, obtusely 4-augled, capsular, *4 to '6 in. in diam. 

Perak : Scortechini No. 524. Wray No. 3229 : King’s Collector 
Nos. 7106, 8222. 
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4. Kokoona, Th Waites. 

Trees witli opposite petioled coriaceons leaves. Calyx small, 
5»lobed, Petals 5, free, coriaceous, without crests. Stamens 5, inserted 
on the margin of the disc ; anthers oblong. Disc thick, glandular, 
sub-entix'e. Ovary immersed in the disc, 3-celled ; style short, stigma 
3-iohed ; ovules 4 in each cell, in 2 series, adnate to the axis, ascending. 
Capsule woody, oHdng, 3-gonous, 3-celled, 3-valved ; cells 4-seeded. 
Seeds broadly winged above, imbricate, exalbumiiious. — Distbib. Species 
5 ; Ceylon, Malayan Peninsula and Borneo. 

The only tangible distinctions between this genus and Lophopetahtm appear 
to be that (1) in this there are no appendages of any kind on the petals, whereas 
in Lophopetalum they are lamellate or crested (or both) on the anterior surface ; 
(2) the disc in this is cupular and the stamens are inserted either on its edge or on 
the inner vertical surface of its up-turned edge; (3) the ovary is not buried in the 
disc, whereas in Lophopetalum the disc is broadly orbicular and flat and the stamens 
are inserted (often in pits) half way between its centre and circumference, the 
ovary being buried in the disc. The seeds, which used to he relied upon for distinctive 
marks, are found, now that the ripe fruit of Lophopetalum is better known, to be 
winged in both, and the fruit in both to be an elongated triquetrous or 3-winged 
capsule. It seems doubtful whether this genus should be maintained as distinct 
from Lophopetalum. 

Panicles muck longer than the leaves, 4 to 6 
in. long ; flowers T in, in diam. 

Panicles shorter or only, a little longer than 
the leaves ; flowers *25 or *3 in. in diam. 

Leaves elliptic or elliptic-oblong, 2*75 to 
3*5 in. long 
Leaves broadly ovate to ovate-oblong, 4*5 
to 5 in. long ... ... ... 3. K. coriacea. 

1, Kokoona littobalxs, Laws, in Hook. fil. PL Br. Ind. I, 617. 
A tree ; leaves thinly coriaceous, broadly ovate, acute or sub-cuspidate, 
entire, subundulate, the base rounded ; main nerves 8 to 10 pairs, 
spreading, faint ; length 3 to 4 in., breadth 2 to 2*5 in., petiole *8 to.l 
in. Panicles axillary or ternainal, large, 4 to 6 in. long and about as 
much across, many-flowered, hracteolate, the branches divergent, the 
branchlets cyrnose. Flowers *1 in. in diam., the pedicels about as long. 
Calyx lobes sub-acute. Petals not crested or fimbriate ; filaments inserted 
on the edge of the disc. Disc orbicular and without appendages; Fruit 
capsular, broadly 3-winged, 4*5 in. long and 1*5 in. broad, the pericarp, 
coriaceous 5 Seeds 1*5 to 2 in. long, oblong, compressed, winged all 
ii round. Lophopetalum UUoralis, Knrz For. Flora Burma, I, 255. Trigono- 
pat. 35^0, 6520. 

Maingajr* _ Singapore j Lobb.—DisTEiB. Burma* 


1. K, littoralis. 


2. K. ScortechiniL 
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2. Kokoo^^a Scortechinii, King b. sp. A large tree 70 to 80 
feet liigli ; young branches smootli, dark-coloured when dry. Leaves 
coriaceous, elliptic or elliptic-oblong, acute or sub-acute, entire, the base 
cuneate, low^er surface cinereous when dry ; main nerves about 6 or 7- 
pairs, spreading, faint ; length 2*75 to 3*15 in,, breadth 1*35 to 2 in., 
petioles *25 to *35 in. Panicles axillary, peduncled, pyramidal, some- 
times longer than the leaves; the branches divaricate, the ultimate 
branchlets racemose. Flowers not crowded, about *25 in., in diam., on 
bracteolate pedicels about as long as themselves. Calyx cupular, fleshy, 
glabrous, with 5 (rarely 4) shallow broad teeth. Petals 5, (ra/rely 4), 
inserted below the disc, longer than the calyx, fleshy, broadly ovate, 
with a slight vertical central ridge on the anterior surface. Pise 
fleshy, shortly cylindrio, with 10 shallow quadrate teeth. Stamens 5 ; 
the filaments fleshy below, slender above, inserted on the inner sur- 
face of the disc. Anthers large, ovate, sub-cordate at the base, the apex 
with a short stout incurved appendage. Ovary conical, short, thick, 
free from the disc, 3-celled. Stigma sessile, large, capitate-cylindric. 
Fruit unknown. 

^Perak : Scortechini, Ko. 2042. Penang, Curtis, No. 1576. 

This has been gaihered in Penang by Mr. Curtis, who describes 
it as a tree about 40 feet high. The late Father Scortechini, who 
gathered it once in Perak, and who referred it doubtfully to Lophopeta- 
him reflexum Laws., describes it as a tree 70 to 80 feet high. Its fruit is 
still unknown. 

3. Kokoona coreacea, King n. sp. A tree 30 to 50 feet high ; 
young branches cinereous when dry. Leaves coriaceous, broadly 
ovate to ovate-oblong, sub-acute, the base cuneate, the edge when dry 
slightly recurved ; upper surface dark when dry, the lower cinereous ; 
main nerves 6 or 7 pairs, curved, erecto- patent, ratlier faint on both 
surfaces ; length 4*5 to 5 in., breadth 2 to 3 in., petiole ‘5 to *6 in. 
Panicles axillary, pedunculate, from half as long to as long as the leaves, 
the branches divaricate, racemose, few-flowered. Flowers *3 in. in diam., 
on bracteolate pedicels shorter than themselves. Calyx cupular, thick, 
with 5 short shallow broad teeth. Petals 5, attached outside the short 
disc, longer than the calyx, thick, broadly ovate, with a vertical ridge 
in the middle. Stamens 5 ; the filaments subulate, inserted on the inner 
vertical surface of the cupular fleshy obscurely 5-lobed corimgated disc ; 
anthers large, cordate, with a long apical appendage. Ovary ovoid, 
glabrous, inserted in the fundus of the flower and separate from the disc, 
3-celled : stigma sessile, cyiindric-capitate. Fruit unknown. 

Perak : King’s Collector, No. 4226. 
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5. Lophopetalum, Wight. 

Trees or shrubs, usually glabrous. Leaves opposite or alternate 
petioled, exstipulate. Sepals 5, rounded, short, spreading. Fetal s 5, coa- 
tiniious with the disc, persistent, the upper surface cristate or lamellate 
or covered with deshy villi, or naked. Stamens 5, inserted on the disc far 
from its edge ; anthers oblong. Diso large, flat, entire or lobed. 
Ovary small, immersed in the disc and continuous with it, trigonal or 
pyramidal, 3-4-celled, contracted into a short style, stigma capitate * 
ovnles 4 or more in each cell, in 2 series. Capsule coriaceons, 3-4- 
angled, 3-»4-celled, locuHcidaL Seeds winged, albumen fleshy. — Distrib. 
Species 15 ; Indian and Malayan. 


Leaves very thickly coriaceous; flowers *75 in. 
in diam., cymes longer than the leaves ... 1. 

Leaves thinly coriaceous. 

Flowers *5 in. in diam. ... ... 2. 

Flowers *25 to *3 in. in diam. 

Leaves more or less obovate ... 3. 

Leaves not obovate. 

Disc without fleshy hair-like processes 
Sepals bluntly ovate ... ... 4 

Sepals deltoid-rotund... ... 5. 

Disc with numerous fleshy hair-like 
processes over its whole surface. 

Leaves 2*5 to 3 in. long; petals 
rotund-deltoid, the upper surface 
with numerous fleshy processes ... 
Leaves 4*5 to 6 in. long ; petals 
ovate-elliptic, with a broad-based 
acuminate flesby process on the 
upper surface 

Diso with I fleshy processes only at 
the edges of the pits in which the 
filaments are inserted ... 8. 

Flowers only about *1 in. in diam. ... 9. 


L. pachyphyllum, 
L. fimhriatum. 

L, suhohovatum. 


L. Scorteohinii, 
L, ohlongum* 


6. L, pallidum* 


7, L> ohlongifolium* 


L. Ourtisii* 
L, rejiemim, 

X. fuscescens* 


Imperfectly known species 

1. Lophopetalum pachtpetuttm, n. sp. King. A tree 80 to 100 
feet high; young branches slender, terete, dark-coloured when dry. 
Leaves thickly coriaceous, elliptic-oblong, sub-acute, entire, the base , 
narrowed ; upper surface pale when dry ; the lower cinereous, thickly 
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r,averec! with very mitiut-e papillae ; niaiii nerves 7 or 8 pairs^ ascending 
cui’veti; length 4 to 5’5 in., breadth 1*6 to 2*75 in., petiole ’5 to *75 in. 
Cymes paniculate, axillary or terminal, bracteolate, 3 or 4 in. in dians., 
on peduncles 2 to 3 in. long. Flowers ‘7$ iiiAn diojin..; their pedicels 
slender, bracteolate, about ’5 in. long. Cahjx and disc rotund, scarcely 
lobed. Petals attached to the edge of the disc, rotund with truncate 
bases, thick, not fimbriate. Disc fieshy, slightly convex, the slender 
filaments rising far from its edge; anthers ovate. Ovary expanded 
belo’w, 3-angIed above, glabrous. Fruit unknown. 

Malacca: Maingay (Kew Distrib.) Wo. 403. Perak: King’s 
Collector Wo. 7325. 

Fruit of this is unknown. The species is a very distinct one, at 
once recognisable by its large flowers and very thick loaves. Tlio 
petals, according to Kunstler, are pale yellow with a dark patch at 
the base. 

2. Lophopetalum FIMBRIATOM, Wight 111. I. 178. A small tree: 

young branches terete, dark-coloured when dry. Leaves thinly coria- 
ceous, elliptic or elliptic-oblong, shortly cuspidate, entire, the base 
rounded or slightly narrowed ; upper surface olivaceous when dry, the 
lower brown ; main nerves 7 to 9 pairs, spreading, curving, slightly 
prominent beneath ; length 3 to 4*5 in., breadth 2 to 2*25 in., petiole 
*65 in. Oymes axillary or terminal, peduncled, paniculate ; the 
branches divaricate, many-flowered. Flowers *5 in. in diarn., on pedicels 
‘25 in. long. Galyx-lohes very short. Petals rotund-obovate, much 
larger than the sepals, with transverse fimbriate crests about the middle. 
Stamens with long slender filaments, inserted on the middle of the 
broad 5-lobed disc. Ovary depressed, tapering into the conical style. 
P\idt 3-angled (ripe unknown). Laws, in Hook. fil. FL Br. Ind. I. 615 ; 
Kurz For. Flor. Burma, I. 255. L, ovatum^ Presl. Botan. Bemerk. 32. 
L. javatium, Turcz. in Bull. Soc. Wat, Mosc. 1863, pt. i, 545. Ftmiymm 
ovata^ Wall. Cat. 4300, * 

Malacca : Griffith. — Distrib. Burma, Chittagong, Sjlhet. 

3. Lophopetalum sttb-obovatum, n. sp., King. A tree ; young bran- 
ches cinereous when dry. Leaves obovate-oblong, obtuse, slightly cuspi- 
date, entire, much narrowed to the base, the lower surface pale brown 
when dry ; main nerves about 6 pairs, spreading, faint ; length 2*5- to 
4 in., breadth 1*4 to 2 in,, petiole *35 to *45 in. Panicles axillary, pe- 
dunculate, 2 to 3*5 in. long, and 1 to 2*5 in. in diam., branching from 
near the base, the branches divaricating ; the branchlets cymose, few- 
flowered. Flowers *3 in, in diarn.. Calyx spreading ; the teeth deltoid, 
sub-acute. Petals 5, larger than the calyx, broadly-oblong, sub- 
obtuse, corrugated on the upper two-thirds of the anterior surface and 

J. ih 45 
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crested. Disc thick, fleshy, entire, pitted. Stamens 5 ; the filaments 
subulate, their bases in small ioappendiculate pits ; anthers small, ovate. 
Ovary sonk in the disc, conical ; stigma minute. Fruit unknown, 

Penang : on Government Hill, Curtis, JSfo. 1501. 

4. Lophopetalum ScoRTECHmii, n. sp. King. A tree 60 to 80 feet 
high : young branches slender, terete, dark-coloured when dry. Leaves 
coriaceous, broadly elliptic or ovate, sometimes obovate; the apex obtuse 
sub-acute or very shortly cuspidate, the base narrowed ; main nerves 
about 5 pairs, spreading or ascending, faint ; length 3*5 to 4*5 in., 
breadth 1*75 to 2*25 in., petioles *4 to *5 in. Pumhk? cymose, axillary, 
shorter than the leaves, the flowers rather crowded towards the end 
of the short divaricating compressed branches. Flowers *25 in. in diam. 
Sepals 5, bluntly ovate, spreading. Petals 5, deltoid-rotund, spreading, 
fiat with undulate edges, attached to the edges of the broad thin 5- 
angled fleshy disc. Anthers 5, sub-sessile, ovate-orbicular ; ovary much 
depressed, sunk in the disc with only the capitate stigma protruding, 
4- or 5-celled, Fruit (mature not seen) elongate, glabrous, 3-winged, 
3-celled, the calyx persistent at its base ; seeds flat, winged at both ends. 
Euonymus mammillaris.^ Scorteehini MSS. 

Perak : Scorteehini, No. 1941 ; King’s Collector, No. 6676. 

5. Lophopetalum oblonoum, n. sp. King. A tree 50 feet high: 
young branches striate, dark-coloured when dry. Leaves coriaceous, 
oblong or eliiptic-oblong, acute, entire, the base cuneate ; main nerves 
7 or 8 pairs, curved, spreading ; length 3‘5 to 4*5 in., breadth 1*5 to 
1'8 in., petiole *4 to *5 iu. Panicles axillary, rather shorter than the 
leaves, 2*5 to 3*5 in. in diam., the branches divaricate j the branchlets 
cymose, many-flowered. Flowers *3 in. in diam. ; their pedicels *1 in 
length. Sepals 5, deltoid-rotund, thick, spreading. Petals 5, thinner and 
longer than the sepals, each with an elongate suh-fimbriate crest on the 
anterior surface. Stamens 5, inserted far from the edge of the thick 
fleshy slightly 5-angled disc: anthers ovate, filaments short. Ovary 
sunk in the disc, tapering into the rather thin style, stigma minute. 
Fruit woody, 3-winged, 5 in. long and nearly 1*5 in. broad. Seeds flat, 
2*5 in. long (including the wings.) 

Penang : near the waterfall, Curtis, No. 2736. 

6. Lophopetalum palliuitm, Laws, in Hook, fil, PL Br. Ind. I. 615. 
A glabrous tree; young shoots slender, dark-coloured when dry. 
Leaves thinly coriaceous, elliptic- oblong, sub-acute, entire, the base 
rounded, both surfaces pale when dry ; main nerves 8 to 10 pairs, 
spreading, faint ; length 2*5 to 3 in., breadth 1*1 to 1*3 in., petiole *3 
to *4 in. Oymes *5 to *75 in. long, axillary, 6- to 8-flowered, the peduncle 
and branches 4-angled, Flowers *25 in. in diam. ; calyx and disc rotnnd, 
not lobed. Petals rotund-deltoid, fleshy, attached to the edge of the 
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disc, incErved, witli a nmubar of fleshy lobular processes on their 
upper surface. Disc fleshy, almost flat, with many thick fleshy hair- 
like processes shorter than the filaments. Anthers 5, ovate ; the filam,euts 
longer than the anthers, inserted in pits on the disc. Ovary broadly 
conical. Fruit unknown. 

Malacca: (Kew Distrib.) Fo. 393. 

Known only by Maingay’s scanty specimens, not one of which is 
in fruit. 

7. LoPHOPBTAriiJM OBLOHOifoiiiiJM, King n. sp. A tree 80 to 100 feet 
high ? young branches glabrous, terete, dark-coloured when dry. Leaves 
opposite, coriaceous, oblong or elliptic-oblong, shortly and rather bluntly 
acuminate, entire, the base cuneate, both surfaces glabrous ; main nerves 
8 or 9 pairs, spreading, slightly curved 5 length 4'5 to 6 in., breadt.!! 
1*75 to 2*25 in,, petiole *5 to *65 in. Fanides axillary and terminal, 
about half as long as the leaves, minutely bracteolate, glabrous ; the 
branches spreading, the ultimate branchlets cymose. Flowers *25 in. in 
diam., their pedicels about as long as themselves. Calyx flat, corrogated 
externally, the edge with 5 broad sub-reniforrn siiort teeth closely 
applied to the corolla. Petals 5, continuous with tlie margin of the 
disc, much larger than the calyx-lobes, ovate-elliptic, the edges slightly 
laciniate or entire, the upper surface with a broad-based pointed fleshy 
appendage and some hairs. Disc flat, broad, obscurely 5-angled, covered 
%vith very short coarse bristle-like hairs. Stamens 5, inserted on the disc, 
filaments short : anthers ovate, 2-celled, longitudinally dehiscent. Ovary 
conical, sunk in the disc, 3-celled ; style short, thick; stigma small. 
Fruit unknown. Euonymus adeno^horus^ Scort. MSS. in Hexh. Oalc. 

Perak : Scortechiiii, Fo. 1943. 

8 . liOPHOPETALUM OuBTisii:, B. sp. King. A medium-si^ied tree ; 
young branches very slender, dark-coloured when diy. Leaves coriaceous, 
broadly ovate, cuspidate, entii*e, the base cuneate ; upper surface when 
dry at first glaucous, afterwax'ds dark-coloured, the lower always pale 
and very minutely dotted, both glabrous ; main nerves about 6 pairs, 
cxxrving, faint ; lengtli 2 to 2*5 in., breadth 1 to 1*5 in. ; petiole *5 or *6 in., 
slender. Cymes axillary or terminal, about 1 to 1 *35 in. long ; the 
branches divaxucating, 10- to 20-flowered. Flowers *3 in. in diam., as in 
L. pallidtm but the hair-like processes on the disc confined to the 
edges of the pits in wlsicii the bases of the filaments are inserted. 

Penang on Government Hill ; Curtis Fo. 1577. 

A species with flowers like If. palUdmn^ but with leaves of thicker 
texture, broader, and with longer petioles. The cymes also are larger 
and the disc is devoid of processes, except round the edges of the pits 
from which the filaments spring. 
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9. LornoPETALUM rbflexitm, Laws, in Hook. fil. Fi, Br. Ind. I, 
Cl 6. A tree 40 to 50 feet Mgl), young brandies darkly cinereous when 
dry. Leanes coriaceous, ovate-lanceolate, acuminate, tbe edges un- 
dulate ; the base slightly cuneate, rarely rounded ; main nerves 4 or 5 
pairs, very faint ; length 2*25 to 3*25 in., breadth 1 to 1*2 in., petiole 
*25 to *3 in* Panicles longer than the leaves, pedunculate ; the branches 
divaricate, cymose, many-flowered, bracteolate, sparsely and minutely 
rufous-pubescent. Flo%ver$ *1 in. in diara., their pedicels twice as long 
or more. Bejpals 5, thick, fleshy, rotund-deltoid, spreading. Petals 5, 
thinner and larger than the sepals, rotund-ovate, inserted on the edge 
of the orbicular entire fleshy disc. Anthers 5, almost sessile on the 
disc far from its edge, broadly ovate. Ovar^j broadly conical, sunk 
in the disc, 3-celled, tapering into the short style, stigma minute. FrnU 
unknown. 

Malacca : Maingay (Kew Distrib.) Ho. 393/2. Penang : Curtis, 
Ko. 1502. 

Imperfectly known species. 

Lofeofetalum fescescens, Kurz in Journ. As. Soc. Beng. for 1875, 
pt. 2, p. 202. A glabrous tree. Leaves coriaceous, oblong, shortly acu- 
minate, entire, rounded at the base, the lower surfaces of the leaves 
ferrugineous when dry : main nerves 16 to 18 pairs, prominent on tlie 
lower surface ; length 4 to 8 in., bx’eadth 2*5 to 3 in., petiole *8 to 1*25 
in. Panicles axillary and terminal, shorter than the leaves, pedun- 
culate ; the branches spreading, cymose, piiberulous, minutely bracteo- 
late. Flowers probably about *2 in. in diara., their pedicels stout and 
longer than themselves. CalyxAohes shoi't, broad, rounded. Petals ovate, 
rather obtuse, coriaceous with broad raembi*anous margins, in duplicate 
in bud, glabrous, each with an elongated trigonous corrugated process 
on its ujxper surface. Disc indistinctly 5-lobed, rugulose when dry. 
Stamens 5, with rather long filaments. Fruit unknown. 

Singapore ; T. Anderson. 

The description of the flowers of this species is taken from Knrz 
(t c. ). The only specimens which I have seen are two collected by the 
late Dr. T, Anderson at Singapore and named by Kurz himself, and the 
flowers on these are too imperfect for examination. These specimens 
have quite the facies of a Lophopetalum allied to L, oUongifoUum. 

6. Cblastrus, Linn. 

Scandent shrubs. Leaves alternate, petioled ; stipules minute and 
deciduous, or 0. Flowers polygamous or hermaphrodite, in terminal or 
axillary panicles or racemes. Oalyx 5-cleft. Petals 5, spreading. Disc 
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broad, concaTe. 8famem 5, inserted ou tbe margin of tlic disc. 'Omry 
not immersed in the disc, 2~4“Oell6d ; Bt^le short ; stigma 6-lobed, rarely 
3-fid with the segments recunred ; ovules 2 in each, cell, erect. Oapsule 
globose or obovoid, 1-3-cell ed, l-fi^seeded. Seed^ enveloped in a fieshy 
aril, albumen fleshy; cotyledons folxaceons. — Distbib. Species about 
20 ; natives of tropical Asia, China, Japan, Australia and North America. 

Oela.ste0S Ohampioni, Benth. in Hook. Journ. Bot. for 1851, p* 334. 
A. climber 40 to 50 feet long : branches slender, smooth, black when dry. 
Leaves coriaceous, elliptic, ellipiic-oblong or ovate, acute or shortly 
acuminate, the base rounded or sub-cuneate, the edges minutely serrate 
or sub-entire, both surfaces glabrous ; main nerves 5 or 6 pairs, slightly 
prominent on the lower surface ; length 3*5 to 4-5 in,, breadth 1*8 to 2‘5 
in., petiole *5 in. Racemes several from one axil, usually shorter than the 
leaves. Fruits on pedicels as long as themselves, dehiscing, 3-valved : 
the dehisced valves broadly ovoid, black externally, pale within, about 
*5 in. long, one-seeded. Benth. Flora Hongkongensis, 64. Oatha Bmi- 
thami, Gardn. and Champ, in Hook. Jonrn. Bot. for 1851, 310. 

Perak : Wray Nos. 175, 1031, 1096 : King’s Collector No. 6928 and 
6982 ; Scortechini No. 1428 ; Ridley No. 5237. 

7. Gtmnospoeia, W. & A. 

Shrubs or small trees, branches often spinescent. Leaves alternate, 
exstipulate. Flowers in small dichotomous cymes. Galyx 4~5-cleft. 
Petals 4--5, spreading. Stamens 4-5, inserted underneath the disc. 
Lise broad, sinuate or lobed. Ovary attached by a broad base, or im- 
mersed in the disc, 2-3-celied ; style short, 2-3-lobed ; ovules 2 in each 
cell. Capsule obovoid or nearly globose. Seeds 1-2 in each cell ; aril 
completely or partially covering the seed, or 0, albumen fieshy ; cotyle- 
dons foliaceous. — D istrib. Species 60; natives of the hotter parts of the 
whole woifid. 

Gymnosporia Curtisti, King n. sp. A scandent shrub; young 
branches rather stout, cinereous, glabrous. Leaves coriaceous, ovate- 
elliptic, sub-acute, the edges with distant shallow crenations, the base 
rather suddenly narrowed to the petiole ; both surfaces glabrous, the 
lower slightly paler when dry ; main nerves about 10 to 15 pairs, often 
forking below the middle, faint ; length 4 to 6 in., breadth 2*25 to 3 
in., petiole *4 to *5 in. Qymes about *5 to *7 in, long, few-fiowered, 
fasciculate, often collected at the apex of extra-axillary naked branches 
1*5 to 2 in. long. Flowers *15 in. in diara. ; their pedicels two or three 
times as. long, glabrous. Sepals 5, semi-orbicular, the edges with a few 
short thick cilia. Petals 5, oblong, obtuse, much longer than the sepals. 
Stamens shorter than the petals, the filaments inserted below the 
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disc, fiat, incurved ; anthers small, sub-orbicular. Disc a wide fleshy 
cup with thick entire edge. Omry ovoid, obscurely 3-angied, seated 
on and confluent with but not immersed in the disc, 3-celled. Style 
short, clavate. Fruit broadly ovoid, almost globular, 3-angled ; the 
pericarp coriaceous, dark-coloured externally, S-valved, the dehisced 
valves almost square. Seeds 1 or often 2 in each cell. 

Kedah r Curtis No. 2500* 

Known only by Curtis’s specimens. Inasmuch as ( 1) the stamens 
are inserted below and not on tbe margin of the disc, (2) the ovary 
is inserted on and confluent at its base with the disc, and (3) the in- 
florescence is cymose and not racemose or paniculate, this is a Gymno- 
sporia rather than a Oelastrus. The scaudent habit, however, is that of 
Gelastrus. It appears to me a little doubtful whether these two genera 
ought to be kept distinct. The species of both are in want of careful 
revision* 

8. Kureimia, Wall. 

Trees, usually glabrous, young branches tipped with the deciduous 
stipules. Leaves opposite, rarely alternate, towards the ends of the 
branches, coriaceous, entire, shining, penriinerved, petiole slender. 
Flowers in panicles or racemes. Calyx 5-fid, spreading. Petals 5, in- 
serted under the margin of the disc, spreading or recurved. Stamem 
5, inserted with the petals, pise fleshy, sub-entire or 5-lobed. Ovary 
free, glabrous or puberulous at tbe base, crowned at the top with a tuft 
of hairs ; styles 2, Aliform ; stigmas small, capitate j ovules 2 in 
each cell, erect. Capsule entire or 2-lobed, l~2-celled, dehiscing by 

2 valves, 1-2-seeded. Seeds erect, completely or partially covei*ed by a 
fleshy aril; albumen abundant, fleshy, cotyledons linear-oblong. — 
DiSTeiB. India, Ceylon, Malayan Peninsula and Archipelago : species 

3 or 4. 

Plowers in racemes, glabrous, disc sub-entire, 

fruit not bifid ... ... ... 1. K, pulcJierrima. 

Flowers in panicles, puberulous, disc deeply 

5-lobed, fruit bifid ^** ... ... 2. K paniculata, 

1. Kurrimia pulohbrrima, Wall. Cat. 4334. A tree 40 to 70 feet 
high ; young branches glabrous. Leaves coriaceous, oblong or elliptic- 
oblong, acuminate, entire, the base rounded ; both surfaces glabrous, 
the upper shiuing, the lower dull and pale when dry ; main nerves 
about 12 pairs, curved, ascending, prominent on the lower surface ; 
length 6 to 8 in., breadth 1*75 to 3*25 in., petiole *8 to 1 in., narrow and 
spike-iike* Bacemes several from an axil, shorter than the leaves, 
glabrous. Flowers on pedicels shorter than themselves, T5 in. in diam., 
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glalbroms, 8q}ah 5 , free, elliptic, 'obtuse. P 0 tals 5 , ■ elliptic-rotOBd, 
obtnse, larger than the sepals, 5 ; anthers broacllj ovate, 

cordate, filameiite flattened. IHsc cnpnlar, glabrons or nearly so, the 
edges obscurely lobed. Capsule narrowly ellipsoid, with 2 vertical 
grooves, much tapered to the apex, glabrous, 1 to 1*5 in. long, 1-ceIled, 1- 
seeded. Seed *6 to *8 in. long, ellipsoid, brown, shining. Lawson in 
Hook. fil. FL Br. Ind. I. 622. K. Maingagi, Laws. L c» K, rohusta, 
Knrz For. Flora Burma, I. 253. K, catophglla, Wall. Cat. 4335 . 
K. rohusta, Kurz MSS. Bhesa Moja, Ham. MSS. ex Am. in Ed. Phil. 
Joiirn. xvi. 325 ; Walp. Rep. i. 538. Gelastrus rohnsfus, Roxb. FL Ind. L 
626. Nothocnestis sumatrana, Miq. FI. Ind. Bat. SoppL il 531. 

Malacca: Griffith, No. 1994 (Rew Bistrib.). Singapore; Main gay, 
Kew Distrib. No. 394, Andamans, King’s Gollectoi’s. Disteib. Burma, 
Chittagong, Kbasia Hills, Assam and Sikhim, Sumatra, 

I cannot discover any mark to separate K. Maingayi, Laws, from 
typical K. pul cherrima, Wall, and I have therefore reduced that species 
here. This is a much rarer tree in the Malayan Peninsula than the 
next which is very common. 

2. Kukrimia pakiculata, Wall. Cat. 4336. A tree 30 to 60 feet 
high ; young shoots glabrous. Leaves coriaceous ; leaves as in the last 
but often slightly narrowed to the base, and sometimes with as many as 
24 pairs of nerves ; petioles varjdng from 1 to 2*25 in. and occasionally 
even 3 in, in length. Panicles shorter than the leaves, the branches sparse 
and spike-like, pubemlous. Flowers *15 in. in diam., on pedicels about 
as long as themselves. Sepals 5, spreading, ovate, obtuse, puberolous. 
Petals 5, much larger than the sepals, broadly ovate, sub-acute, puberu- 
ious, especially on the inner surface. Stamens 5, rather shorter than 
the petals, inserted between the deep quadrate lobes of the disc ; the 
filaments flattened, puberulous ; tbe anthers short, broadly ovate. Ovary 
sub-rotund, pubescent towards the narrowed apex. Fruit *65 in. long, 
more or less deeply bifid, each half 1- or sometimes 2-seeded ; the 
pericarp leathery, nearly black externally and glabrous. Seeds oblong, 
often plano-convex, with dark shiny testa, *3 in. long. Lawson in Hook, 
fil. FL Br. Ind. I. 622. Bhesa paniculata. Aim. in Ed. Phil. Journ. xvi. 
315 ; Walp. Rep, i. 538. Trochisandra indica, Bedd. FL Sylv. t. 120 ; 
FL Sylv. Anal. Gen. Ixvii. Pyrosf&rmum calophyllum, Miq. FL Ind, 
Bat. SuppL i. 402, 

In all the provinces except the Nicobar and Andaman islands. A 
much commoner tree than the last. Distrib. Sumatra, 

There is considerable variety in the length of the petiole in this 
species, hut I cannot discover that differences in its length are associated 
with differences in any other organ. 
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9. BtiEODENDRON, Jacq. f. 

Small trees or shrubs. Leaves opposite or subopposite, crenate or 
entire. Flowers in axillary branching cymes, often polygamous. Galyx 
4- or 5-cleft* Petals 4 or 5, spreading. Disc cupular. Stamens 4 or 5 ; 
anthers nearly globose. Ovary continuous with the disc, conical, rarely 
2-4- or 5-celled, style very short, ovules 2 in each cell. Fruit succu- 
lent or dry, 1-2-celled, xndehiscent ; cells 1- rarely 2-seeded. Seed 
withoat an aril, albuminous. — D istrib. About 40 species, natives of 
South Africa, Ti-opical Asia, America and Australia. 

Ela’Odehdron sub-botundum, King n. sp. A tree 20 feet high: 
young branches sub-compressed, glabrous, dark-coioured when dry. 
Leaves broadly ovate or sub-rotund, obtuse or sub- cuspidate, the edges 
entire and slightly re volute, the base slightly narrowed or rounded ; both 
surfaces glabrous, dull, the upper pale, the lower brown when dry : 
main nerves 6 or 7 pairs, spi'eading obliquely, little curved : length 2 to 
2*5 in., breadth 1*2 to 1*8 in. ; petiole *3 to *5 in., slender. Cymes axillary 
and terminal, umbellate on a common peduncle, 1*5 to 2*5 in. long, 
1*5 to 2 in. in diam., miich-brancbed, many-flowered. Flowers numerous, 
nearly *2 in. in diam., their pedicels longer than themselves. Galyx 
short, cupular, deeply divided into 4 or 5 rotund concave lobes. Petals 
4 or 5, broadly oblong, blunt, spreading, glabrous, sparsely scaly outside. 
Disc short, cupular, thin, wavy, not lobed. Stamens 4 or 5, inserted on tlie 
outer surface of the disc ; the filaments nearly as long as the pistil, 
slender ; anthers ovate, basifixed. Ovary ovoid, tapering, surrounded at 
the base, but not confiuent with, the thin disc, 2-celled ; style short, 
sHgma small. Fruit (immature) *5 in. long, oblong-clavate, dark- 
coloured, glabrous, crowned by the persistent style, 1-celled (by abortion) 
and l-seeded. 

Perak: King’s Collector ITo. 1166. Andamans; Kings’’s Collector, 
Johore; King, Pahang; Ridley No. 1001 a. 

This differs from F. glaucum^ Pers, in having smaller flowers which 
are always 4-merous ; in having a smooth (not I'obed or corrugated) 
disc ; a much less tapering ovary j and entire leaves with fewer nerves;. 


10. Hippocratea, Linn. 

Small trees or scandent shrubs. Leaves opposite, petioled ; stipules- 
small, caducous. Flowers small, white or greenish, disposed in axillary 
cymes, more rarely in terminal cymose panicles. Galyx small, 5-parted 
or of 5 free sepals. Petals 5, spreading, much larger than the calyx:, 
imbricate or valvate. Stamens 3, the filaments recurved and lying in 
the grooves of the ovary; anthers short, broad, often 1-eelled and with 
transverse dehiscence. Fisc flat or cupular. Ovary surrounded by the 
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disc, 3-eelled ; style very sliort or 0, stigmas 1“3 ; ovules 2-10 in each 
ceil, in 2 series, inserted on the inner angle. Fruit of 3 flattened carpels 
connate at the base, usually dehiscent. Seeds compressed, usually 
winged below, exalbuminous. — Distrib. Species about 90, natives of the 
tropics of both hemispheres. 

Panicles and flowers ferrugineous-tomentose* 


Panicles and flowers glabrous, or at most 
puberulous, never ferrugineous. 

1,' 

jff. ferrugmea. 

Flowers *3 in. or more in diani. 



Petals glabrous on the upper surface 

Petals densely glandular- villous on tiie 

2. 

H. macranthi. 

upper surface 

3. 

If. Cumingii. 


Flowers *15 in. in diam. 


Leaves entire ; petals bi^oadly oblong- 


obovate 

4. 

M, Andamanica, 

Leaves remotely and rather minutely ser- 



rate ; petals orbicular 

5. 

W. Nicoharica. 

Flowers *05 in. in diam. 

6. 

JjT. indioa. 

Doubtful species 


JBL. Maingayi, 


1. Hippockatba ferruginea, King n. sp. A climber; young shoots 

slender, glabrous, the older cinereous. Leaves coriaceous, elliptic-oblong, 
sub-acute or shortly cuspidate, entire, the base rounded or sub-cuneate ; 
both surfaces glabrous, shining, the reticulations rather distinct ; main 
nerves about 5 pairs, curved, ascending ; length 3*25 to 5*5 in., breadth 
2 to 2*5 in., petiole *3 to *4 in. Panicles axillary, nearly as long as 
the leaves, with large divaricating ferrugineous-pubescent pyramidal 
branches. ‘2 in. long, on pedicels rather shorter than them- 

selves.^ Sepals 5, rotund, concave, densely rusty-tomentose outside, 
glabrous inside. Petals 5, several times longer than the sepals, oblong- 
obovate, with long slender claws, conduplicate, rusty-tomentose outside, 
glabrouspiiside, falcately curved so that the tips connive. Disc large, 
its lower edge thickened and wavy. Stamens 3, the filaments flattened, 
broad, reflexed ; the anthers sub-globular, 1-celied, with transverse 
dehiscence. Ovary inserted on the disc, sub-globular, deeply 3-lobecI. 

cylindric, minute. unknown. 

Penang: Curtis, Ko. 175. 

Known only by Mr. Curtis’s specimens. 

2. Hifpocratea maorantjeia, Kortb. Verb. Kat. G-esch. 187, t. 39. 
A climber; young branches slender, minutely lenticellate, glabrous. 
Leaves coriaceous, elliptic, sometimes rotund-elliptic, rarely sliglitly 
obovate, shortly and obtusely cuspidate, the edges with shallow ere- 

J. n. 46 
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1 ! at ions, tlie base cnneate or rounded, both surfaces glabrous ; main 
iierres 5 or 6 pairs, spreading, curving, prominent on the lower surface ; 
lengtli 4 to 7 in., breadtli 1-75 to 3*25 in., petiole *2 to *4 in. Fanicles 
xillary, cymose, pedunculate, mucK sborter than tbe leaves, puberuloiis, 
miiuitely bracteolate. Fteers ‘3 im in diam., on tbin pedicels 
than themselves. cupular, puberuloiis, with 5 broad shallow 

obtuse teeth. Fetals 5, much longer than the calyx, lanceolate, piiber- 
nlous on the lower, glabrous on the upper surface. deep, -fleshy, with 
a broad ring of minute hairs on its upper lialf, deeply scooped out on 
the upper surface to receive the small 3-celIed ovary ; the 3 stamens 
attached to the margin of the disc, their filaments flat and much re- 
curved ; small, rounded. Cartels usually 2, flat, oblong, obtuse, 

sometimes obovate-obloiig and emarginate at the apex, striate, 2*5 to 4 
ill, long. Seeds 2 to 3 in. long, the wing large and thinly membranous. 
Miq. FL Ind. Bat. I, pt. 2 p. 599 : Kurz For. Flora Burma, I, 257. JI. 
huoeolata. Ham. Wall. Cat. 4214. E. gran&flora, Wall. Gat. 4215. J£ 
obtusijolui^ Laws, (in part but not of Eoxb.) in Hook. lil. FI. Br. Ind. I, 
•624.' :•■; 

South Andaman: King’s Collector. ?erak : King’s Collector. 
Wray : common, Distuib. Burma, Chittagong, Assam, Sikhim, Terai. 

Flowers of Chittagong and Assam specimens of this which I have 
dissected agree perfectly with Korthal’s figure. Most of the specimens 
from the other localities cited are in fruit only ; but their leaves agree 
so absolutely with the flowering specimens from Assam as to leave no 
doubt that they are conspecific. Heifer’s Ho. 905 (Kew Distrib.), and 
perhaps Griffith’s Ho. 911 from the Eastern Himalaya, belong to this. 
E. Cumingii^ Laws, resembles this both in flowers and leaves ; but tbe 
petals in that are glandular-hairy on the upper surface, while in this 
the npper surface of the petals is quite glabrous. 

3. HiprocRATEA CuMiNGir, Laws, in Hook: fll. FI. Br. Ind. I, 624. 
iScaiident ; young branches slender, brown when dry, glabrous. Leaves 
coriaceous, broadly elliptic, acute or shortly and obtusely cuspidate, the 
base rounded; both surfaces glabrous, the lower reticulate, Fanicles 
axillary, shorter than the leaves, dichotomously cymose, few-flowered. 
Flowers *45 in. in diam., their pedicels longer than themselves. Galyw 
cupular, CO veiled with minute deciduous tomentum, the mouth 5 
shallow broad rather blunt lobes. Fetals much longer than the calyx, 
linear-oblong, snb-acute, densely gl and ular-vi lions on the upper surface, 
minutely tomentose on the lower. Disc broad, with a belt of hairs about 
the middle. Fndt unknown. 

Malacca: Griffith. Distrib. — Philippines. 

An imperfectly known species. 
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4. Hippogkatra Ahdamanica, n. . sp.=- King. A climber ; yoniig' 

brandies slender, glabi-ons, pale-brown wlien dry. Leaves tliinl}’- coria- 
ceoas, oblong to elliptic, snb-acute or sliortlj and obtiisel}?- cuspidate, 
entire, the base cuneate; botli surfaces glabrous ; main nerves 5 to 7 
pairs, ascending, cur red, slightly prominent beneath. ; length 4 to 5 ‘5 in., 
breadth 1'8 to 2*75 in., petiole *4 to *6 in. Pa7iicles often sereral 
together, axillary or terminal, as long as or slightly longer than the 
leaves, inany-ilowered, much-branched. Floiaers 'IB in. in diam., on 
pedicels longer than themselves, buds globular. Calyx of 5 broad 
3'otuiid spreading sepals, united at the base and irregularly dentate on the 
edges. Petals 5, larger than the sepals, broadly oblong-obovate, obtuse, 
glabrous, spreading. Disc broad, hesliy, hollowed out to accommodate 
the small 3-partite ovary. iS'tozews 3, inserted on the inverted edge 
of tlie disc ; filaments short, broad, recurved ; anthers broad, 1-ceiled by 
abortion, debiscing transversely. short, sub- capitate. Frmt 

unknown. 

South Andaman Island ; King’s Collectors. 

5. Hippocratea Ktcobariga, Kurz in Jourii. As. Soc. Beng. for 
1875, pt. 2, p. 203. Scaiident ; young branches slender, dark-coloured, 
with sparse minute pale warts. Leaves coriaceous, elliptic, shortly and 
obtusely cuspidafe, remotely and rather minutely serrate, tlie base 
rounded ; both surfaces glabrous, the upper shining, the lower dull and 
paler; main nerves 7 to 10 pairs, spreading, faint: length 4’25 to (r5 
in., breadth 2*25 to 3‘25 in., petiole *35 in. Panicles dicliotonionsly 
cymose, axillary, shorter than the leaves, about 2 in. in diani., minutelj^ 
bracteolate, many-fiowered. Flowers nearly ’15 in. in diam. Calyx 
cupular, glabrous ; tlie lobes short, broad, blunt. Petals larger tlian the 
calyx, orbicular, glabrous. Disc convex, its edge up-turned, glabrous, 
obscurely 5-angled, almost concealing the ovary. Anthers smoil, sub- 
sessile. Fruit unknown. 

ISTicobar Islands.; Kurz. 

6. Hippocratea indiga, Willd. Sp. PL 1, 193. A small glabrous 
shrub or tree usually with climbing branchc.3 ; young branches slender, 
dark-coloured. Ijeaves thinly coriaceous, elliptic or olliptic-ovarte. 
•sub-acute or bhintljr cuspidate, the edges finely serrate ; the base 
more or less ivarroAved, rarely rounded ; inaiu nerves about 5 pairs, 
inconspicuous ; length 2'5 to 3*5 in., breadth 1*4 to i‘S in., petiole *3 in. 
Panicles iimbellately cymose, much -branched, pedunclecl, spreadings 
axillary or terminal, iisxially shorter than the leaves but sometimes niiieh 
longer, 1 to 3 in. in diam. Flowers *05 in. in diam. Cal yx-hhrs Imoadly 
triangular, the edges hairy. Petals longer than the calyx, snb-crech 
oblong, obtuse, concave. Anthers small, siib-orbiculai*. Irranj broadly 
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ovoid, glabrous, 3-grooved ; $tigma sub-sessile, capitate. Carpels usu- 
a]lj2, oblong, blunt, flat, Tertically striate, 2 in. long, eacb with two long 
winged seeds. DC. Prodr. i, 568 ; Eoxb. PL Ind. i. 165 ; Cor, PL ii. 
t. 130; W. & A. Prodr. 104 : Dab. & Gibs. Bomb. PL 32 ; TliwaE^^^ 
Enum. 52 ; OHy. PL Trop. Afr. L 368 ; Brand. Por. PL 83 ; Miq. PL 
Ind. Bat. VoL 1, pi 2, 599 ; Lawson in Hook fiL PL Br. Ind. I, 624 : 
Knrz Por. Plora Burma, I, 256, H. Mull. PliiL Trans. Inst. 

Yict. Ill, 23. HT. dispe7‘ma^ YahL Enuni. II, 28: Wall. Cat. 4210 (in 
pari), il. etionymoides, Yah], Fmm, II, 98. H. ohUisifolia^^ Wall, 
(not of Roxb.) Cai 4211 A and B. H. torkwsa, Wall. Oat. 4126 (in 
part). To7iseUa dispenna, Poir. Gelasirinea ? Wall. Oat. 9013. 

Malacca: Griffith, Mai ngay (Kew Distrib.) Ho. 396. Singapore; 
ITulleti Disteib. — S umatra, Java, British India, Cejlon. 

There has been considerable confusion about the Indian species of 
the genus Hippocmfea. The confusion originated to some extent with 
Wallich who issued, under the name H. obtnsifoUa, Roxb. and the 
number 4213, a plant which is really M, indica, Wilid. In Mr. 
Lawson’s account of H. oUusifalia Roxb. in Hooker’s Plora of Britisb 
India (I, 623) the following six are reduced to that species, viz., 
M. harhata, Mull. ; H. rigida, Spanoghe ; Salcicia laevigata, Wight : 
ITippocratia ? gra^ididora, Wall. Cat. 4213 ; II. volnhilis, Heyne in Wall. 
Cat. 4215, and II. iortuosa, Wall. Cat. 4216. Besides Roxburgh’s 
description of JET. obtusifoUa, in PL Ind. I, 166, there is his original 
coloured figure in the Calcutta Herbarium to guide us as to what plant 
the author really meant to describe under this name. Moreovex*, 
so recently as 1883, there have been collected by Mr, J. S. Gamble at 
Cbengalapalam (in the ISTellore district of the Madras Presidency) spe- 
cimens (Herb. Gamb. Ho. I22I6) of a plant which agree absolutely 
with Roxburgh’s description and figure. These specimens have the 
short panicles and obtuse emarginate fruits of Roxburgh’s fi.gure. Of the 
six species mentioned by Mr. Lawson, M. barhafa, Mull, alone should in 
my opinion be reduced here, Muller’s specimen of it exactly resembling 
Roxbm’gh’s figure in Herb. Calcutta. Salacia laevigata, Wight (of 
which there is a coloured figure in Hooker’s Bot. Misc. Ill, 295, SuppL 
t. XXXYI ) in my opinion more nearly resembles H. GraJuwiii Wight 
(ill. I, 134 and le. 380) than E. obtndfolia, Roxb. I have seen no 
specimen of E. rigida, Spanoghe, but Miquel’s description of it (PL Ind. 
Bat,, I, pt. 2, 600) does not agree either with Roxburgh’s description 
or with his figure of E. ohhisifolia. Of the three Wallichian species, 
J£ grandiflora (Cat. No. 4213) is a perfectly distinct good species which 
has been described and figured by Kortlials (Yerh. Nat. Gcscli. 
p. 187 t. 39) asE.macrantha* E. vohhilis (Cat. No. 4215) consists of two 
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tilings, H. ohtimfoUa 'Roxh, wcid H. Grahami% ‘Wigirb ; while H. tor- 
tuosa, Cat. Ko. 4216, is a mixture of M. ohtusifoKay 'Roxh, and of 
indioa, Willd. To R, Grahamii^ Wight, Mr. Lawson (Z. c. p. 624) 
has reduced the plant issued by Wallich as his Ko. 4214, under the name 
JJ. lanceolata, ’B.Mii. But in my opinion this reduction is wrong. Under 
R. Arnottiana^lSiight, Mr. Lawson proposes to include Salacia terminnlisy 
Thwaites, which is a tree with cymose panicles on long peduncles much 
longer than the leaves. 

Doubtful Species, 

Hippoceatea Maingayi, Laws, in Hoolc. fil. FI. Br. Ind. I, 625. 
Branches terete. Leaves coTmceous^ lanceolate, glabrous, 3 in. long by 
*75 in. broad. Cymes 3-flowered, racemose. Carpels triquetrous, woody^ 
4 to 5 in. long. Seeds oblong, 3*5 to 4*5 in. long. 

Malacca : Maingay, (Kew Distrib.) No. 897. Disteie. ? Borneo. 

Known only by Maingay’s imperfect descriptions. (The above des- 
cription is copied from Lawson 1. c.) 

11. Salacta, Linn. 

Scandent or sarmentose shrubs or small trees. Leaves opposite, 
rarely alternate, petiolate, exstipulate. Floivers few or many, clustered 
in the axils of the leaves or extra-axillary, more rarely in cymes. Calyx 
small, 5-parted. Petals 5, imbricate. Stamens 3, rarely 2 or 4, continuous 
■with the disc, recurved. Ovary conical, immersed in the disc, 3-celled ; 
style very short, stigma simple or 3-lobed ; ovules 2-B in each cell, 
in 1-2 series, inserted on the inner angle. Fruit baccate, l~3-celled, 
sub-woody or fleshy. Seeds large, angular. — Disteib, Species about 
130 ; natives of the tropics of both hemispheres* 


Loaves alternate 

Leaves opposite. 

... 

1. 

B, viminea. 

Flowers solitary or in pairs from tlie leaf-axils, not on 



tubercles ... ... ... ... 

Flowers in pedunculate axillary cymes. 


2. 

S, Maingayu 

Flowers campanuloid ; the petals ei'ect 
lower half, spreading in the tipper 

Petals spreading from the base. 

in their 

3. 

B, oampamiloidea. 

Leaves serrate-crenate .. 

... 

4. 

S. 

Leaves entire 

• •• 

5. 

8, Pei'cihensis, 

Flowers from short axillary tubercles. 




Flowers ’35 to '45 in. in diam. 




Leaves 6 to 12 in. long. 




axillary tubercles each bearing 
flowers... 

10 or 12 

6 . 

S. Bcortechinii. 

axillary tubercles bearing only 

3 to 6 



flowers,,. 


7. 

8. grand {flora 


var. 1 01} a {folia. 
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Leavos not more than 6 in. long. 

Main nerves of leaves 7 to 9 pn irs ... 7. 

Main nerves of leaves 4 to 6 pairs ... 8. 

Flowers '25 in. in diam. 

Petals broadly cordate, obtuse, often clawed at the 
base ; flower pedicels to *35 in. long ... 9. 

Petals broadly elliptic ; flower pedicels ‘5 to *65 in. 
long ... .. ... ... 10. 

Flowers *1 to *15 in. in diam. 

heaves broadly elliptic, cuspidate ; petals sub -erect, 
oblong ... ... .. ... 11. 

. Leaves oblongdanceolate ; petals orbicular, spread- 
ing ... ... • ... ... 12': 

Leaves oblong or elliptic -oblong, mucli reticulate 
and yello’vvisb when dry. 

Leaves sub-acute j flowers ‘15 in. in diani., the 
disc convex... ... ... ... 13. 

Leaves obtuse; flowers *1 in. in cliam., disc 
sauccr-Hke ... ... ... 14. 

Imperfectly known species. 


S. gram diflora, 
B, latijolia. 

B. ^rrinoides. 
S. jpolyantJuu 

8 , Wra yi, 

8. KwiMleri. 


B. flavescens, 

B. Laiosoni* 

B. Lohhii. 

8. ruhra. 


1. Salacta viMiNEA^ ‘Wall. Cat.. 7267. A gkbrous scandent 
Rbrub. Leaves membranous, usually alternate, lanceola.te, shortly and 
bluntly acuinmato, entire, the base cuneaLe ; main nerves 5 to 7 pairs, 
oblique, faint ; length 2*5 to 4 in., breadtli 'S to 1"5 in., petiole *2 to 
*3 in. Fhnvers *15 in. in diam., on thin pedicels *3 in. long, nfeually 
solitary or in groups of 2 or 3 (rarely in cymes), from minute braeteo- 
late tubercles, axillary or extra-axillary. Cctlyo: cupular, flat, with 5 
triangular concave lobes. Fetals 5, rotund or ovate, tliin, larger than 
the calyx-lobes. Disc very convex, flesliy, glabrous, with a pale zone 
at the base. Stamens 3 ; the filaments very broad, flat, triangnlai*, 
c?rect ; anthers transversely oblong, dehiscing by 2 transverse 2-celled 
apical slits. Ovao-y sunk in the disc, 3-angled, conical; stigma small. 
Fmit (young) sub-globular, glabrous. Laws, in Hook. fll. Fi. Bi*. Ind. 1. 
627. 8, alfcrnifoUa Scort. MSS. in Herb. Calc. 

Penang; Wallich. PeI’ak; King^s Collector Ho. 374; Scortechmi, 
Ho. 1811. 

The alternate leaves are the best mark of the plants thus named. 

I think it however possible that two species are included under these 
alternate-leaved specimens. Those with flowers in short cymes mnj 
belong to a different plant from those with flowers solitary or on tube)*- 
eles. The material is not good ; and, in the absence of complete flower- 
ing and fruiting specimens, it is diflicult to differentiate species of 
Salacia when the leaves present no good hend marks, as the structure 
of the flowers is very much alike in many species. 
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2. Salacta Maingayi, Laws. Hook. fil. FI. Br. Ind. I, 626. A 

scandent slirub 6 to 15 feet long ; branches rather slender, terete, pale- 
brown when dry and with minute warts. Lecmws coriaceous, ovate, ellip- 
tic or oblong-elliptic, shortly cuspidate, entire, the base rounded j both 
surfaces glabrous, shining ; main nerves 5 to 7 pairs, slightly prominent 
on the lower ; length 2*5 to 4*5 in., breadth 1*25 to 2*25 in., petiole *25 to 
‘3 in. Floioers solitary or in pairs, axillary, not on tubercles, '45 in. in 
diam., their pedicels stout, about *3 in. long. Calyx fleshy, cupular, with 
5 short reniform spreading lobes. Petals 5, much larger than the calyx, 
oblong or oblong-obovate, sub-rotund, obtuse, rather fleshy, concave, 
glabrous, spreading. Disc very deep, fleshy, glabrous. 3, at- 

tached to the upper part of the disc j the filaments short, flattened, 
triangular, recurved and closely applied to the disc ; anthers transversely 
oblong, dehiscing ti*ansversely. Otwy conical, 3-angled, sunk in the 
disc at the base and confluent with it, 3-celied. Style none y stignia 
with 3 radiating lohes. Fruit nnluwwn, 

Malacca; Maingay. Perak; King’s Collector Kos. 6639 and 
7471. 

This resembles S, gran diflora, Kurz, but the flowers are solitary or 
in pairs from the axils of the leaves, and they are not inserted on tuber- 
cles ; the petals are also oblong or oblong-obovate. Moreover this is 
scandent, while S. grandijlora is an erect sliruh. 

3. Salagia campaxuloidea, King, n. sp. A glabrous creeper 
50 feet long; young branches 4-aiigled, slender, pale when dry. Leaves 
thinly coriaceous, ovate or elliptic-oblong’, widest above the middle, the 
apex obtuse and shortly cuspidate ; the edges pale thickened and wavy, 
crenulate in the louver, remotely serrulate in the upper half, slightly 
narrowed in the lower third to the base ; both sui-faces (but especially 
the lower) pale and often purplish when dry ; main nerves 6 to 8 paix’S, 
spreading, faint; length 3 to 4*5 in., breadth 1*35 to 2 in., petiole *3 to 
*4 in. Cymes sliort, axillary, few-flowered. Floivers campanulate, *35 to 
*2 in. in diam. at the mouth, their pedicels about as long as themselves 
or longer, slender. Gtjmes solitary, axillary, not longer than the 
petioles, pedicelied, with nnmerous hracteoles at the apex where the 
pedicels are inserted. Calyx fleshy, spreading, deeixly divided into 5 
transversely oblong obtuse suberect lobes. Petals 5, fleshy, broadly 
obovate-eliiptic with broad bases, glaucous (especially externally) erect, 
spreading at the apex so as to form a campanulate corolla. iJiso 
conical with tiaincato ape.v, fleshy, pale. Stamens 3, inserted near the 
upper edge of the disc; the filaments flattened, as long as the ovary*, 
at first erect then recurved horizontally across the disc ; anlhers huge, 
transversely oblong, 2-celled. Ovary conical, buried- in the disc, stylo 
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rather long, stigma small. Fndt when ripe sub-globular or pyriform, 
glabrous, 1'5 to 2 in. in diam., sometimes nearly 3 in. long, and of a 
dark yellowish red colour. 

Perak : King’s Collector, Ko. 2708, 3198, 4410, 5953, 6488 and 
10747. Scortechini. 

4. Salacu Geiffithii, Laws, in Hook. hi. PI., Br. Ind. I, 628. 
coriaceous, elliptic-oblong, shortly and bluntly acuminate, the 

edges serrate-crenate, the base sub- cuneate ; both surfaces glabrous, 
minutely reticulate ; main nerves 5 to 7 pairs, ascending, curving ; 
length 4*5 to 5 in,, breadth 2 in., petiole *3 in. Ct/mes solitary, 
axillary, on peduncles *6 to *75 in. long, divaricating, aboiit 1 in. 
in diam. Flowers less than 20, *1 in. long, on pedicels shorter than 
themselves, puberuious, a shallow cup deeply divided into 

5 rotund-ovate concave lobes. Petals 5, erect, mnch longer than 
the calyx-lobes, thick, oblong, puberulous, the point slightly inflexed, 
the apex apiculate. Disc very convex, fleshy, glabrous ; 3, 

inserted on its upper edge ; filaments erect, broad; anthers reniform. 
Omn/ buried in the disc. unknown. 

Penang : Curtis Ko. 692. 

5. Salacia Pebakensis, King, n, sp. Scandent ; young branches 
dark-coloured when dry, lenticellate. Leaves elliptic, shortly and blunt- 
ly acuminate, entire, the base minutely cordate ; both surfaces shining, 
minutely reticulate ; main nerves 4 or 5 pairs, ascending, curving, faint , 
length 2 to 2*75 in., breadth 1 to 1*35 in., petiole *2 in. Gymes axillary; 
*3 to *45 in. in diam., on peduncles *3 to *75 in. long, 5- to 8-flowered. 
Flowers *15 in. long, on pedicels shorter than themselves. Calyx cupular, 
shallow, fleshy, deeply divided into 5 rotund concave lobes. Petals 
erect, fleshy, oblong, concave, apiculate, puberulous, much longer than 
the calyx. Lise thick, cylindric. Anthers 3, sessile on the convex apex 
of the disc, large, transversely oblong, 2-celled. Ovary buried in the 
disc, conical, stigma minute. JV unknown. 

Perak: Scortechini, Ho, 1042. * 

6. Salacia Scobtbchinii, King, n. sp. A tall robust climber ; 
young branches rather stout, pale-brown when dry, lenticellate. 
Leaves coriaceous, opposite, oblong or oblong-elliptic, sometimes sliglitly 
obovate, sub-acute, the edges entire, the base usually narrowed but 
sometimes rounded; both surfaces glabrous, tbe upper shining, the 
lower dull, not reticulate ; main nerves 6 to 8 pairs, slightly prominent 
beneath ; length 6 to 10 in., breadth 2*25 to 3*5 in.; petioles *6 to *75 in., 
stout. Flowers *35 in. in diam., glabrous, rather numerous (10 to 12) 
on very short woody* axillary tubercles, their pedicels *35 or *4 in. long. 
Calyx cupular, divided to the base into 5 shallow broad sub-reniform 
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lobes. Petals 5, miich longer than the calyx, thick, spreading, orbiciilar» 
Disc broad, convex, fleshy. 3, inserted near the apex of the 

disc; the filaments broadly triangular, compressed; small. 

Ovary flat, buried in tlie disc, the short conical thick style protruding ; 
ovules 3 in each cell. unknown. 

Perak : Scortechini, ISTo. 1848. 

This is known only by the late P. Scortechini’s scanty specimens* 
It is a very distinct species. 

7. Salagia geandifloea, Kurz in Journ. As. Soc. Beiig., 1872, 
pt. 2, p. 300. A shrub or small tree; young branches rather slender, 
their bark pale when dry. Zeaves coriaceous, oblong- elliptic or elliptic, 
shortly cuspidate, the edges entire, the base slightly narrowed or 
rounded ; both surfaces glabrous, the n|>per very shining and reticulate ; 
main nerves 7 to 9 pairs, ascending, curved, slightly prominent ; length 
5 or 6 in., breadth 2*25 to 3*25 in,, petiole '5 in. Flowers glabrous, *25 to 
*45 in. in diam., in groups of 3 to 6 from very short axillary or extra- 
axillary bracteolate tubercles ; their pedicels *2 in. long. Calyx cupular, 
deeply divided into 5 sub-orbicular fleshy segments. Petals 5, orbicu- 
lar or oho vate- orbicular, concave, spreading. Pise very convex, fleshy, 
glabrous. Stamens 3, inserted towards the apex of the disc ; the filaments 
broad, triangular, recurved. Ovary buried in the disc, the 3- angled 
style alone protruding, stigma small. Fruit globular or ovoid, glabrous, 
1 to 1*25 in. diam,, the calyx and corolla persistent at the base while young, 
about 1*5 in. long when ripe. Kurz For. Flora Burma, I, 259 ; Laws, in 
Hook. fii. FI. Br. Ind. I, 626. 

Malacca: Griffith. Perak: King’s Collector, Nos. 5924 and 7579. 
Disteib. — T enasserim (Kew Distrib.), No. 891. 

Kurz describes his 8. grandiflora (Journ. As. Soc. Beng., pt. 2, p. 
300), as scandent, and as having its flowers on minntely bracteolate 
axillary or extra-axillary tubercles. He has with his own hand written 
the name 8. grandiflora on various specimens in the Calcutta Herbarium 
which, although they have all axillary tubercles, shew no evidence of 
being scandent. These sheets are as follows : — Plelfer, Tenasserim or 
Andamans (Kew Distrib.), Nos. 898 and 891 ; Griffith, Malacca (with- 
out nnniber) ; and Wall. Cat. No. 2812 from Penang. ThcvSe in turn 
agree with various specimens from Penang, Perak, Singapore and 
Malacca which are described by their collectors as small erect shrubs, 
and not scandent. The character of being scandent must therefore 
he eliminated from Kurz’s diagnosis of 8. grandiflora. In this view 
Mr. Lawson appears to agree, for he describes both 8. gramdi flora and 
8. longifoUa Hook. fil. (which I reduce to a variety of 8. (jrand ijhmi) 
as erect shrubs. There is however a scandent species very closely re- 
J. II. 47 



366 G. King — Materials for d Flora of the Malayan Feninsula. [ITo. Sj 

sembiing tlie foregoing in leaves, tbe flowers of wliicli are not on tuber- 
cles but arise singly or in pairs from ]bhe leaf-axils, and this I have 
S. macrantha. 

As in the case of 8- jlmescens there is a considerable range in tbe 
size of the flowers of S. grandiflora, some measuring only *25 in. diam., 
while others are *45 in. There- is also some diffex’ence in the shape 
of the leaves. The specimens with very long, comparatively narrow, 
leaves have been accepted as a species by Mr. Lawson, But I cannot 
find that these differ in their flowers from Heifer’s No. 898 (Kew Dis- 
irib.) which Kiirz, the author of this species, has named 8^ grandiflom 
with his own hand. I therefore treat these as a vaiuety only. 

’’V ar. longifolia. Leaves oblong or oMong-oblanceolate, the base 
much narrowed, 9 to 12 in. long. 8. longifoliay Hook. fil. in FI. Br. Ind. 
I, 626 ; Kurz For. Flora Burma, I, 258. 

Malacca : Maingay (Kew Distrib.) No. 400®. Perak : Wray. 
Distbib. — Tenasserim, Heifer (Kew Distrib.) No. 898. Penang ; CurtiSi, 
Nos. 134, 1146, 1266, 2939. 

8. Salacia LATiFOLiA, Wall. Cat. 4222. A scandent glabrous shrub 
many feet in length ; young branches slender, terete, dark-coloured 
when dzy. Leaves thinly coiiaceoiis, elliptic to elliptic-rotund, obtuse 
or shoi’tly cuspidate, entire, the base rounded; upper surface pale- 
greenish when dry, the lower pale-bi’own ; main nerves 4 to 6 pairs, 
spreading, fozking far from the margin, slightly pi^ominent beneath ; 
length 3 to 6 in., bi’eadth 2 to 3*5 in., petiole *5 in. Flotvers *4 in. in 
diam., in fascicles of 6 to 8 from short axillary tubercles, pedicels 
about *5 in. long. Calyx cupular, with 5, broad reniform blunt lobes. 
Petals much longer than the calyx-lobes, obovate, blunt, spreading 
or recurved. Disc large, thick, glabrous. Stamens 3, inserted near the 
upper edge of the disc : the filaments long, fiat, recurved ; the anthers 
transversely oblong, 2-celled. Fruit globose, smooth, 1 in. in diam. ; 
seeds *75 in. long, semi-convex, slightly rugose. Hook. fil. FI. Br. Ind. 
I, 629. 8. iplatyphylla, Kurz in Journ. As. Soc. Beng. for 1875, pt. 2, 
p. 203. 

Singapore; Wallich. Pangkore: Scortechini, Nos. 39, 951. Anda- 
man and Nicobar Islands. 

This is allied to S. prinoides DC., but differs in being a lai’ge climber, 
also in having larger moi^e rotund leaves and larger flowers and fruit. 

9. Salacia PBmoiUiis, DC. ^ Prod. I, 571. A lange straggling 
shrub; young branches divaricating, slender, somewhat four-angled, 
glabrous. Leaves thinly coriaceous, elliptic-ohlong, shortly and obtusely 
cuspidate, coarsely serrate or entire, the base cuneate ; both surfaces 
glabrous, the lower pale ; main nerves 5 or 6 pairs, ascending, carved ; 
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lengtli 1*75 to 3*5 in., breadtia 1 to 1*5 in., petiole *15 to *25 in., Flowers 
*25 in. in diatn., 3 to 6 from small tubercles in the axils of the leaves 
or from the smaller branches below the leaves; their pedicels slender, 
about *25 to *35 in. long. Calyx cupular, with 5 rounded concave lobes. 
Petals much larger than the calyx-lobes, broadly cordate, obtuse, often 
clawed at the base, the edges membranous. Disc broad, fleshy, convex. 
Stamens 3, from the upper*edge of the disc ; the filaments flat but not 
broad, erect : anthers small, transversely oblong, 2-celled. Ovary small, 
conical, 3-angled, buried in the disc. Fruit ovoid -globular, *5 in. in 
diam., 1-celled, 1-seeded. Blume Bijdr. 221 ; Wall. Oat, 4219 : W. and 
A. Prod. 105 : Dalz. and Gibs. FL Bomb. 33 ; ’Kurz For. Floi’a Burma, 
I, 260: Miq. FL Ind. Bat. I, pt. 2, p, 597; Hook. fii. Fi. Br. Ind. I, 
626, 8* podojpetalay Turcz, in Bull. Soc. Nat. Mosc. 1863, 1, 581. 
Wightiana, Wall. Cat. 4221. Joh^iia coromandeliana,^ Roxb. FI. Ind. 
I, 169 ; DO. Prod. I, 571. Tonsella prinoides, Willd. in Act, Acad. Our. 
Ber. IV, 184. 

In all the provinces. — D istrib : British India, Oeylon, the Malay 
Archipelago, Philippines. 

Var. macrophylla^ leaves broadly elliptic, acuminate, much iiaiTOwed 
at the base, 4 to 5 in. long, and 1*75 to2*75 in. broad. S. mmrophylla^ 
Bl. Bijdr. 221, 

Perak: King’s Collector, 7552; Wray, No. 2133. Distrib. — Java. 

10. Salacia polyantha, Korth. in Flora XXXI for 1848, p. 379. 
Scandent, glabrous; young branches dark-coloured when dry, minute- 
ly warted. Leaves coriaceous, narrowly elliptic-lanceolate, the apex 
shortly and obtusely acuminate, the base cuneate, the edges with 
remote shallow sensations ; the upper surface shining when dry and 
sub-olivaceous, the lower dull brown; length 3*5 to 4*5 in., breadth 1*25 
to 2 in., petiole *35 in. Floioers about *25 in. in diam., on slender 
pedicels *5 to *65 in. long, crowded on very short braoteolate axillary 
tubercles. Calyx fiat, fleshy, with 5 rotund slightly imbricate lobes. 
Petals 5, much larger than the calyx-lobes, broadly elliptic, obtuse, con- 
cave, spreading, Lise very convex, fleshy, glabrous. Stamens 3, insert- 
ed near the upper edge of the disc : filaments flat hut not very broad, 
short, sub-recurved ; anthers small, transversely oblong. Fridt un- 
known. 

Tongkah : Curtis, No. 2917. Kedah: Curtis, No. 2574. Distrib.— 
Borneo. 

Mr. Curtis describes his Tongkah plant as a climbing shrub and 
his Kedah plant as a tree ; but I cannot find any difference in their 
flowers or leaves. 


11. Salacia Wrayi, King, n, sp. A stout climber: young 
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brandies slender, glabrous, dark-coloured when dry. Leaves mein- 
branous, broadly elliptic, shortly cuspidate, entire, rounded or very 
slig’litly naiTOwed at tlie base ; upper surface sbining, darkly 
cinereous when dry ; the lower pale, cinereous, dull : main nerves 6 or 
7 pairs, obsolete on the upper, faint on the lower surface when dry ; 
length 1*75 to 2*5 in., breadth 1 to 1*35 in.; petiole *3 to *4 in., slender. 
Flowers *15 in. in diam., their pedicels about '2 in., in fascicles 
of 3 to 6 on very short axillary tubercles shorter than the 
petioles. Galyas fleshy, sub-campannlate, deeply divided into 5 broad 
reniform -ovate spreading teeth. Petals sub-erect, twice as long' as the 
calyx-lobes, fleshy, very broadly oblong ; the apex obtuse, the base broad 
and truncate. Lise cupular, fleshy, entire. Ovary broad, depressed, 3- 
anglecl, surrounded by the disc, stigma small. Stamens 3, spreading ; 
the filaments stout, slightly flattened, recurved over the edge of the disc : 
anthers small, rounded, 2-celled. Frtdt globular, nearly 2 in. in diam., and 
bright orange when rij^e, glabrous, the surface much corrugated when 
dry especially towards the apex ; pedicel very stout, *5 in. long. 

Perak: Wray, No. 2542. 

12. Salacia Kunstleri, King, n. sp. A scandent shrub ; young 
branches cinereous, glabrous, lenticellate, the bark striate when dry. 
Leaves membranous, oblong-lanceolate or oblong-oblanceolate, shortly 
cuspidate, miicli narrowed to the base, both surfaces glabrous, the lo\Yer 
brown when dry, the transverse reticulations very distinct ; main nerves 
about 7 pairs, spreading and curving upwards ; length 3*5 to 5*5 in., 
breadth 1*75 to 2*3 in., petiole *15 in. Floivers *15 in. in diam., on thin 
pedicels *5 in. long, in fascicles of 8 to 6 from very small bracteolate 
axillary tubercles. Calyx small, cupular, spreading, deeply divided into 
5 concave ovate-orbicular teeth with coarsely ciiiate edges. Petals 5, 
orbicular, spreading, much larger than the calyx- teeth. Lise flat, thin, 
annular, not toothed. Stamens 3, attached to the inner edge of the disc ; 
the filaments very broad, triangular, recurved, anthers small. Ovary 
buried in the disc. Fruit unknown. 

Perak : King’s Collector, No. 683, (collected only once and probably 
a rare plant). 

13. Salacia flavesoens, Kurz, Journ. As. Soc. Bengal, for 1872, 
pt. 2, p. 300. A scandent shrub 40 to 60 feet long : young* branches 
slender, black when dry and with numerous minute split warts. Leaves 
opposite, coriaceous, oblong, sub-acute, the edges entire and slightly 
revolufce when dry, the base rounded, almost sessile : both surfaces, but 
especially the lower, yellowish when dry ; main nerves 6 to 9 pairs, 
spreading, interarching far from the edge : length 4 to 7 in., breadth 
1*25 to 2*5 in. ; petiole about *2 in., stout. Floivers about *15 in. in 
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diam., in axillary clusters of 2 or 3 or on very shorfc woody tubercles ; 
pedicels rather ionger than the flowers. Oalyx of 5 broadly ovate acute 
concave sepals sometimes with coarsely ciliate edges, otherwise glabrous. 

twice as long as the sepals, broadly elliptic, glabrous, the inner 
two sometimes with two imperfect transverse thickened bands on the 
upper surface. with saucer-like wavy lower rim, the upper part 

fieshy and confluent with the ovary. Stamens 3, inserted on the disc ; 
the filaments broadly triangular, embracing the ovary: anthers small, 
transversely elongated, 2-celled. Ovary immersed in the disc, conical, 
3-angled, glabrous, the style protruding, the stigma small. Fruit 
globular, glabrous, 1*5 to 2 in. in diam. Seeds^ several. ' Kurz For. Flora 
Burma. I, 260: Laws, in Hook. fil. FI. Br. Tnd. I, 627. Microtrojpis 
coTiacsa^ Wall. Cat. 4338. M. longifoUaf Wall. Cat. 4339 (in part). 
Xanthocliymtis ovalifolius^'WQll. (not of Boxb.) Cat. 4839 B. 

Malacca: Maingay (Kew Distrib.), Ho. 404/2. Perak: King’s 
Collector, Scortechini, Curtis. Penang : Wallich, Curtis, Ho. 12. 
Kedah : Curtis, Ho. 2653. JDistbib. — T enasserim, Heifer (Kew Distrib.) 
Ho. 897. 

Yar. dumosa : a small erect shrub ; flowers brick-red. 

Perak : Scortechini, Ho. 505, 1734 : King’s Collector, Ho. 10948. 
Kedab : Curtis, Ho. 2654. 

I think it probable that better acquaintance with this shrubby 
non-scandent variety will prove it to be quite as well entitled to specific 
rank as many members of this genus. 

14. Salaoia Lawsoni, King. A scandent shrub with smooth prui- 
nose branches, becoming black when dry. Leaves sub-coriaceous, elliptic, 
obtuse, entire, the base rounded; both surfaces glabrous, pale yellow- 
ish-brown when diy, reticulate, shining: main nerves 6 or 7 pairs, 
faint; length 2*5 to 5 in„ breadth 1*5 to 3 in., petiole *2 to *35 in. 
Flowers *1 in. in diam., 3 to 6 from small axillary hracteolate tubercles ; 
their pedicels slender, *25 to *3 in. long. Galyx of 5 ovoid-deltoid 
thick sepals. Petals 5, larger than the sepals, broadly ovoid, obtuse. 
Lise convex, fieshy. Stame^is 3, inserted on the upper edge of the disc ; 
filaments flat, broadly triangular ; anthers small, broader than lono'. 
Fruit unknown. 8, ovalis^ Lawson (not of Korth.) in Hook. fil. FI Br 
Ind. I, 627. 

Malacca: Maingay (Kew Distrib.), Ho. 400. 

A species with leaves like those of 8, fiavescens Kurz, but with 
much smaller flowers : collected only by Maingay. I have been oblitred 
to change the name of this, as there is an earlier 8^ ovalis published by 

Korthals in 1848 (Flora, XXXI, 579} ; whereas Mr. Lawson s name 
dates from 1875. 
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Imperfectly hnown species, 

Salacia Lobbii, Laws, in Hook. fil. FL Br. Ind. I, 626. An erect 
sliriib.; brandies terete, covered with minute warts. elliptic- 

oblong with a short obtuse point, entire, not drying black, 3 to 3'5 in. 
long and 1 to 1'75 in. broad. 1 to 3 in each axil, thick and 

Seshy ; pedicels stout, 1 to 1*5 in. long. roundly ovate, sub-cordate 

at the base, *25 in. long. Fruit unknown. 

Singapore, Lobb. 

This is known only by Lobb’s imperfect specimen said to have been 
collected at Singapore. The description above given is copied from 
Lawson (1. c.). 

Salacia bubea, Laws, in Hook. fil. PL Br. Ind. I, 627. A scandent ? 
shrub with coarse pale-coloured branches. Leaves sub-coriaceous, ellip- 
tic-lanceolate or ovate-lanceolate, acuminate, entire, the base cuneate, 
both surfaces glabrous, the lower paler ; main nerves 5 pairs. Flowers 
unknown. Fruit globose, bright red when ripe, rugose, 1*5 in. in diam., 
2-seeded, • 

Malacca : Maingay (Kew Distrib.), Hos. 398/2 and 1525. 

The above description is taken from Lawson (Z. c.) 

Order XXXII. Bhamnbji. 

Shrubs or trees, erect or scandent (cirrhose in Gouania). Branches 
unarmed spinous or aculeate. Leuizes simple, alternate, or rarely opposite, 
usually coriaceous, often 3-5-nerved; stipules small, deciduous or 
changed into prickles. Flowers hermaphrodite or polygamous, small, 
greenish, in cymes which are solitary or disposed in spikes or panicles. 
Calyx 4-5-lid; lobes triangular, expect or recurved, usually carinate 
within, valvate. 4-5, rarely 0, inserted on the throat of the 

calyx-tube, usually shorter than its lobes, cucullate or involute. Stamens 
4-5, inserted with the petals and opposite to them, often enclosed within 
their folds ; anthers versatile, 2-celIed, dehiscing longitudinally. Disc 
fleshy and filling the calyx-tiihe, or thin and lining it, entire or lohed, 
glabrous, rarely tomentose. Ovary sessile, free or immersed in the disc, 
wholly free from the calyx-tuhe or more or less adherent to it, 3- rarely 
2-4-celled; style short, simple, or 2-4-cleft ; ovules 1 in each cell, 
erect, ariatropous, raphe dorsal. Fruit free or girt at the base or middle 
by the adheringcalyx-tuhe, 3- more rarely 1-4- celled, capsular and often 
winged, or drupaceous: Seed with fleshy albumen, rarely exalbuminous ; 
embryo large, erect.— DiSTRiB. tropical and temperate regions ; species 
about 420. 
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Fruit superior. 

Armed trees or sliruTbs ; fruit drupaceous 
Fruit lialf inferior. 

Unarmed erect shrubs ; fruit dry, 3-celled, 
3-seeded ... 

Scan dent unarmed shrubs ; fruit dry, 1 -celled, 
1-seeded (by abortion), epicarp prolonged into a 
long apical wing. 

Fruit indehiscent, apical wing not splitting 
Fruit dehiscent, apical wing splitting at 
least at the base 

Fruit inferior, crowned by the persistent calyx, 
3- winged or triquetrous 


1. ZiZYPHUS. 

2. COLUBEINA. 

3. , Ventilaoo. 
4 Smyth BA. , 
5. ' Gouaxia. ■ 


1. ZiZYPHUS, JUSS. 

Trees or shrubs, often decumbent or sarmentose and usually armed 
with sharp, straight or hooked prickles (transformed stipules). Leaves 
alternate, 3-nerved, usually coriaceous. Floicers fascicled, or in sessile 
or pedunculated cymes. Galys^ 5-fid ; lobes spreading, keeled within ; 
tube broadly obconical. Petals 5, rarely 0, cucullate, defiexed. Piso 
5«10-lobed, fiat or pitted, with a free margin. Stamens 5. Ovary sunk 
in the disc and confiuent with it at the base, 2-4-celled ; styles 2-4<, 
free, or more or less united. Fruit fieshy or dry, with a woody or bony 
1-4-seeded l“4ceiled stone. Seed plano-convex, albumen 0, or very 
scanty. — Disteib. Species about 60, found in tropical Asia and America, 
and in the temperate regions of both hemispheres. 


Leaves pubescent underneath. 

Leaves uniformly tomentose beneath, broadly 
ovate or sub-orbicular, blunt ; drupe glabrous, 
with much pulp and bony endocarp ... ... 1. 

Leaves rusty- pubescent beneath, ovate lanceolate, 
oblique, acute ; drupe glabrous, with scanty pulp 
and leathery endocarp ... ... ... 2. 

Leaves rusty-pubescent beneath, elliptic-oblong, 
acute or shortly acuminate, cordate ; drupe 

rufous- tomentose, with thin pulp and bony 
. endocarp ... ... ... 3. 

Leaves sparsely pubescent beneath, ovate-lanc- 
eolate, oblique, bluntly acuminate; drupe gla- 
brous, with thin pulp and leathery endocarp ... 4. 


Z. Jtifnba. 
Z. Oemjplia. 


Z. KunstlerL 


Z. elegans. 
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Leaves glabrous on both surfaces. 

Cymes in thyrsoid terminal panicles, fruit 

tomeutose 

Cymes axillary. 

Sepals connivent, disc pitted, drupe glabrous 
Sepals spreading, disc not pitted. 

Lateral nerves of leaves either un- 
branclied, or very faintly so, drupe gla- 
brous ... ... 

One at least of the lateral nerves strong- 
ly branched, drupe tomeutose 


5. Z. calo^liylla. 

6. Z, afflms, 

7. Z. glabra, 

8. Z. Eorsfleldii, 


1, ZrzyPHTJS JuJUBA, Lamk. Diet. Ill, 318. A small tree: young 
branches, flowers and under surfaces of leaves more or less pale or 
tawny-tomentose. Leaves ovate-elliptic, ovate or sub-orbicular, blunt, 
sub-entire, somewhat narrowed at the base, upper surface glabrous ; 
length I to 2 in., breadth *5 to 1*15 in. ; prickes solitary or in pairs : 
petiole *25 to ‘5 in. Cymes short, lax or dense, axillary. Calyx flocoulent 
outside, glabrous inside. Petals sub-spathulate, concave. Pise with 10 
grooved lobes. Ovary glabrous, 2-celled ; styles united to the middle. 
Fruit globose or ovoid, glabrous, fleshy, *5 to *75 in. in diam., yellow or 
orange-yellow, stone 1- or 2-celled. DC. Prodr. ii. 21 ; Eoxb. Fi. Ind. i. 
608; Wall Cat. 42M; W. & A. Prodr. 162; Wight Ic. t. 99; Hook. 
Journ. Bot. i. 320, t. cxL (1834) ; Dalz. & Gibs. Bomb. Fi. 49 ; Thwmites 
Eimm. 74; Bedd. Fi. Syivat. t. cxlix. ; Hook. fil. FI. Br. Ind. I, 632: 
Kurz For. Floi’a Burma, I, 266 ; Boiss. FI. Orient, ii. 13 ; Brandis For. 
Flor. 86, t. 17 ; Trimen FI. Ceyl. I. 280. Z, mauritiana^ Herb. Flam, in 
Wall. Cat. 4245 ; DO. Prodr. ii. 21. Z, Sororia, Scbult. Syst. v. 337 ; 
DO. Prodr. ii. 21. Z. trinervius, Roth Hov. Si3. 168, excl. var. /3. 
Mhamnus Jujiiha, Linn. FL Zeyl. 36; Rheede Hort. Mai. iv. t. 40. 

Malacca and Province Wellesley, but probably introduced. Distrib. 
India, Affghanistan, Ceylon, China, Australia, Africa. 

A widely distributed species, and therefore presenting considerable 
variety. The description above given refers to the plant as found in 
the Malay Peninsula. As a rule there are two stipuiar prickles, of 
which one is straight and the other curved. The fruit is eaten and 
several garden forms are found. 

2. ZiZYPHUS Obnoplia, Mill. Card. Diet. Ho. 3. A scandent or 
straggling shrub ; young branches rusby-tomentose ; prickles solitary, 
tomentose at the base, glabrous at the apex, short, recurved. Leaves 
ovate-lanceolate, often very oblique, acute, entire or obscurely crenate- 
serrate, with 3 bold vertical nerves and numerous connecting ascending 
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brandies ; upper surfaces sparsely strigose, ibe lower densely rnfescent- 
vilioiis : length 1*25 to 2’25 in., breadth *7 to 1’2 in. j petiole '2 to *3 in., 
tomentose. Cymes slightly longer than the petioles, subsessile, 12-to 15- 
flowered, pubescent. Calyx sparsely pubescent outside, glabrous inside. 
Disc glabrous, with 10 short deeply pitted lobes. Styles united to the 
apex. Drupe globular, slightly compressed, black, glabrous, shining, with 
scanty pulp, *25 in, in diam,, endocarp leathery. DC. Prodr. ii. 21 ; Roxb. 
PL Ind. i. 611 ; Wall. Cat. 4246 ; Don Prodr. 190 ; W. & A. Prodr. 163; 
Dalz. & Gibs. Bomb. PL 49 ; Thwaites Ennm. 74 ; Hook. fil. PL Br. Ind, 
I, 634 ; Kur 2 : Por. Flora Burma, I, 266 ; Bedd. PL Sylv. Anal. Gen. Ixix. ; 
Brandis For. FI. 86. Z. alhens^ Boxb. PL Ind. i. 607. Z. celtidifolia^ 
DC. Prodr. ii. 20; Miq. PL Ind. Bat. I, pt. 2, p, 641). Z. ferritginea, 
Heyne in Wall. Oat. 4246, B, in part. ^ Z. Napeca, Roxb. PL Ind. i. 612, 
not Willd. ; Roth Hoy, Sp. 159. Z, pallens^ Wall. Cat. 4247 ? Z, pedu 
cellatUf Wall. Cat. 4243. Z, rufula^ Miq. FL Ind, Bat. i. 643. Z. scan- 
dens, Roxb. Hort. Beng. 17 ; Wall. Cat. 7269. Ehamnus CSnoplia, Linn. 
Sp. PL 282. 

In all the Provinces ; common. — Distuib., British India, Ceylon : 
tropical Asia and Australia. 

In Perak there is a form of this (King’s Collector Hos. 5106 and 
5276) with leaves rather larger than the measurements above given, 
and nearly glabrous. 

3. ZiziPHUS Konstleri, King n. sp. A scandent or straggling 
shrub : young shoots rusty- pubescent ; spines stout, solitary, decurved. 
JOeawes coriaceous, elliptic-oblong, acute or shortly acuminate, very finely 
serrate, narrowed to the minutely cordate base ; upper surface shining, 
glabrous except the impressed rusty-pubescent nerves ; the lower dull, 
rusty-pubescent especially on the 3 main vertical nerves and their 
lateral branches ; length 4 to 6 in., breadth 2 to 3 in., petiole *15 to *2 
in. Cymes 5- to 8-flowered, sub-sessile and crowded on branches 4 to 
10 in. long, many of them in the axils of leaves much smaller than 
those of the stem. Calyx rusty- tomentose outside, glabrous inside ; its 
teeth broadly triangular, acute, spreading. Disc with 5 broad truncate 
emarginate teeth, glabrous except a villous elevated ring surrounding 
the base of the sunk tomentose ovary. Styles united for half their 
length, D? ovoid, slightly compressed, rufous-tomentose, the per- 
sistent calyx reflexed ; 1 to 1*25 in. long, and from ‘5 to *75 in. diam. ; 
pulp scanty, endocarp woody ; seed single, compressed. 

Province Wellesley, King’s Collector Ho. 1607. Perak : Wray, 
Hos. 1911, 3281 and 3285; King’s Collector Hos. 3772 and 6853. 

A very distinct species, the flowering branches of which have much 
smaller leaves than those of the barren branches. Named in memory 
J. Ii. 48 
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X)f its &st collector, E, H. KmMer, wlio sent it from Province Wellesle^^ 
in 188L 

4. Zmmv^ ELEOAITS, Wall. Cat. 4233. A straggling or scandent 
i^lirnb : yonng brandies slender, softly pubescent. Leaves ovate-lan- 
'Ceolate, bluntly acuminate, oblique, the edges obscurely glandular- 
seri*ate-crenat^, the base slightly narrowed; upper surface glabrous 
except tbe pubescent nerves ; the lower sparsely pubescent especially 
on the nerves ; the middle of the 3 main bold vertical nerves unbranched, 
one, and sometimes both, of the lateral sending a few faint branches 
from one side ; length 2 to 3 in., breadth '75 to 1'25 in. ; petiole *25 to 
’35., tomentose. Gymes with stalks as long as the leaves, dichotomous, 
20- 30-llowered, tomentose. Oal^s^ adpressed-pubescent outside, giab- 
i?bus inside. Disc glabrous, fleshy, with 5 broad emarginate lobes, each 
lobe with 3 deep pits ; styles short, slightly united. Drupe sub-globular, 
comprevssed, glabrous, '3 in, in diam., pulp very tbin, endocarp leathery. 
M, siihyuinquenei'vms, Miq. t^l. Ind. Bat., Suppl. 330. 

Singapore j Wallich, King’s Collector. Malacca ; Ridley TiTo. 1504. 
M^ingny ( Kew Bist.) 1^*0. 412. Peink : King’s Collector, No, 4260 
and 4770 — Disteib. ; Sumatra, Forbes 3137 ; Diepenhorst. 

This species was first described by Miquel from specimens collected 
at Pnanam in Sumatra, one of which is in Herb. Calcutta. Miquel does 
not describe the fruit, which diflers from that of Z. Eorsfieldii of the 
same author in being smaller and glabrous. This is no doubt very 
closely allied to Z, Eorsfieldii, and it would have been better had 
Miqnel transposed the names of the two ; for there is much more dis- 
position to an increase in the number of the nerves of the leaves in 
Eorsfieldii than in Z, suhqtdnquenervis. Wallich had however, long 
prior to the piiblicatron of Miquel’s name for this, issued leafless twigs 
of it as ISfo. 42.33 of his Catalogue, under the name Z, eleyam ; and 
this name must therefore, as the earliest, be adopted. 

5. ZizYPHUS CALOPHYLLA, Wall, in Roxb. PL Ind., ed. Carey, II, 
§66. A powerful climber ; young branches dark-coloured, rusty- 
puberulous or glabrous, sparsely lenticellate ; prickles short, recurved, 
usually solitary, rarely in pairs. Leaves coriaeeoDS, elliptic or eJliptio- 
ol)long, shortly and obtusely acuminate, the edges minutely crenate- 
dehtate or sub-entire ; the base usually narrowed, not oblique ; both 
guffaces glabrous, shining, the upper pale, olivaceous ; main nerves 3,* 
bold, nnbranched, vertical; length 3 to 5 in., breadth 1*5 to 2-5 in., 
petiole *25 to ’'35 in. Cymes rusty-pubescent, disposed in axillary or 
terminal thyrsbid panicles. Calyx rusty-tomentose outside, glabrous 
inside; its teeth brUadly triangular, acute, spreading. Disc entire. 
^iytes united to near “the apex. Drupe minutely rufous- tomentose, 
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€>voM or ovoid- globose, tlie pulp scanty and the endocarp leatliery^ 
seed solitary. Wall. Cat. 4230 ; Hook. fil. FI. Brw Ind. I, 636. E. oruatd^ 

Fi. Ind. Bat., Vol. I, pt. I, 642. herchemia cahphylla^ G. Don 
Gen. Syst. II, 28. 

Penang ; Wallicb. Malacca ; Griffi-tb, Ho. 2046. Maingay (Kew 
Histrib.), Ho. 411. Perak, common. Singapox-e ; Bidley, Hos. 1915, 
4939. Pahang, Ridley, Ho. 5021." Selangor, Ridley’s Collector. 

A handsome and very distinct species. Ridley’s Singapore Ho. 3646 
seems to be a form of this with smaller leaves and more globular smaller 
fruit than usual. Z, ornata^ Miq., of which there is a type specimen 
in Herb. Calcutta, differs in no respect from this. 

6. ZiZYPHiTS APFmrs, Hemsley in Hook. lo. PI. t. 1544. Scan- 
dent : young branches dai’k- col cured, glabrous, the oldei' often with 
many pi'*ominent lenticels, prickles and leaves as in Z. calophijlla. 
Cymes solitary, axillary, on pedicels longer than the petioles, spreading, 
many -dowered, puberuious. Floioers sub-globukr, opening only slightly; 
the calyx coriaceou.% rugulose and sub-glabrous externally ; its lobes 
broadly ovate, very concave, erect, with incurved apices lined internally 
with a pale glabrous membrane. H/sc minutely 10-creuate, pitted, glab- 
rous. Styles united to the apex. Fruit ovoid, glabrous, *75 in. long and 
:*6 in. in diam., the pulp scanty and the endocarp boxxy. 

Perak: W'ray Hos. 1885, 1886 and 1995, King’s Collector Hos. 
3568, 3747, 5238, 5528, 6720. Bcortechini Ho. 192, . 

The leaves of this species so much resemble those of Z» oalophylla 
Wall., that its author, who had very scanty material to work with, 
expressed some doubt whether it should not be considered as a variety 
of that species, rather than as a distinct one. An examination of 
numerous specimens with good dowers and ripe fruit, shows however 
that it is perfectly distinct from Z. calopliylla. Its calyx differs in 
fact very much from that of any other Asiatic species of this genus 
known to me, inasmuch as the lobes are coriaceous, cuouliate, conni- 
vent and lined by a pale membx*ane. 

7. ZiZYPnus ar-,.\BRA, Roxb, FL Ind. I, 614. A scandent shrub ; 
young branches puberuious ; spines short, curved, solitary. Leaves ovate- 
oblong, rarely ovate-lanceolate, shoftly and obtusely caudate- acuminate, 
the edges serrulate or sub-entire, the base slightly narrowed, oblique, and 
sometimes emarginate on one side, boldly 3-nerved, nerves unbranched, 
both surfaces shining, glabrous except the midrib on the upper which 
is pubescent; length 2*5 to 3*5 in., breadth 1*25 to 1*6 in., petiole *2 to 
*4 in. Cymes slightly longer than the petioles, on short stalks, axillary, 
spreading, 10- to 20-'flowored, pubescent like tbe outer-surface of the 
calyx. dsG with a circular hairy centre and glabrous edge with 10 
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obscure broad teeth. Bmpe round or ovoid, at first puberulons, when 
quite ripe yellow and usually nearly glabrous, *5 or *6 in. in diam., 
stone usually 1-celled. Kurz For, Flora Burma, I, 267. Z. venulosa. 
Wall Cat, 4235. 

Andaman and Nicobar Islands,— Distkib. Burma, Chittagong. 

This is a perfectly good and distinct species. Mr, Lawson however, 
misled no doubt by Wallich’s wrong identification of No. 4242 of his 
catalogue as Z. glabra^ Koxb., and in the absence of an authentic speci- 
men of the species, reduced this (in Hooker’s Flora of Brit. India I, 636,) 
to a glabrous form of Z. rngosa Lamk., which is a plant with a totally 
different infiorescence. The neai’est ally of this is undoubtedly the 
Indian Peninsular species Z, trinervia Roxb., which was pablished by 
Roxburgh in his Hortus Bengalensis in 1813 as Z. trinervius, and of 
which a full and excellent description was given as Z. trinervia in his 
Flora Indica I, 606. The synonymy of this species is rather curious, 
and I therefore make a note of it here. Roth described what is 
undoubtedly a different plant in his Novse Plan^arum Sjpecies (pub- 
lished in 1821) as a species of his own under the name Z. trinervius, 
and of' that plant he describes, as var. glahratus^ a form to which he 
reduces Z, glahraius Heyne, which is unmistakably the Z. trinerviits of 
Roxburgh ; I can find no other publication of Heyne’s Z. glahratus than 
this one of Roth’s. Unfortunately Mr. Lawson has taken Heyne’s 
name as that of the species, although Roxburgh’s dates from 1813. 

8. ZiZYPHtJS Horsfieldii, Miq. FL Ind. Bat., Tol l, pt. 1, p. 643. 
Young branches sparsely puberulous ,* spines short, curved, usually 
solitary or with a second abortive. Leaves ovate-elliptic or ovate-lanceo- 
late, acuminate, minutely serrate, the base slightly narrowed, some- 
times oblique or sub-cordate, glabrous on both surfaces, the latter with 
a few scattered hairs on the nerves ; vertical neiwes 3, hold, impressed 
on the upper and prominent on the lower surface, the middle one un- 
hranched, the two lateral sending bold curved ascending branches 
towards the margin; length 2*5 to 3 in., breadth 1 to 1*75 in., petiole 
‘3 to *5 in. Oyfnes longer than the petioles, branched, few-flowered. 
Flowers on pedicels longer than themselves ; calyx puberulous outside, 
glabrous inside : disc tomentose ^-ith a glabrous lO-crenate wavy 
edge, not pitted ; styles united to the apex. Fruit globular, slightly 
compressed, *5 to *6 in. in diam., densely but minutely tawny-tomentose. 

Nicobar Islands: Kurz. Singapore, Ridley, Na 6379.-— Distkib.. 
Java. 

This species much resembles Z. glabra, Roxb., but the outer nerves 
of the leaves are boldly branched outwards, and the fruit is minutely 
tomentose. The specimens of this are scanty. When more materials 



1896.] Gr. King — Materials for a Flora of the Malayan Peninsula, 377 * 

of this and of *Z, glabra, Roxb. are obtained, it may be found impossible 
to keep this up as more than a variety of the older species. Ridlej’s 
Singapore specimens (jN’o. 6379) have longer-stalked cymes than those 
from the Nicobar Islands or from Java, In the latter the cymes do not 
much exceed the petiole in length, while in the former they are, even 
when in flower, half as long as the leaf. 

2. COLUBRINA, Rich. 

Erect shrubs. Leaves alternate. Flowers in very short axillaiy 
cymes. Calyx 5-fid ; tube hemispherical. Petals 5, clawed, springing 
from the margin of the disc, hooded. Stamens 5. JDiso fleshy, filling the 
calyx- tube. Ovary sunk in the disc and confluent with it, 3-celled ; 
style 3-cleft ; stigmas reflexed. Fruit the size of a pea, subglobose, 
surrounded below the middle by the remains of the calyx- tube, 3-celled, 
cells 1-seeded, tardily dehiscent. — Distrib. Species 18, chiefly tropical 
American. 

Leaves broadly ovate, crenate-serrate ... 1. 0. asiatica. 

„ oblong-oblanceolate, entire ... 2. <7. anomala, 

1. CoLUBRiNA ASiATiCA, Brongu. iu Ann. Sc. Nat. Ser. 1, x, 369. 

A glabrous unarmed shrub. Leaves broadly ovate, acute, crenate-serrate, 
(sometimes obscurely), rounded at the base ; main nerves about 3 pairs, 
curved, ascending ; length 1*5 to 3 in., breadth 1 to 2*25 in. ; petiole '4 
to *6 in., slender. Cymes shorter than the petioles, flowers yellowish. 
W. & A. Prodr, 166 ; Wight 111. i. t. 74 ; Dalz. Gibs. Bomb. FL 50 ; 
Thwaites Enum. 75; Hook. fil. FL Br. Ind. I, -642; Kurz For. Flora 
Burma, I, 268 ; Bedd, FL Sylv. Anal. Gen. Ixix. G, javanica, Miq. FL 
Ind. Bat, voLI, pt. 1, 649. Geanothus asiaticus, Lamk. HI. t. 129, f. 2 ; DC. 
Prodr. ii. 30; Roxb. FL Ind. i. 615; Wall. Cat. 4262. 0. capsularis^ 

Forst. Prodr. 18 ; DO. Prodr. ii. 32. Pomaderris capszdaris, G, Don 
Gen. Syst. ii. 39 ; Burm. Zeylan. t. 48. Bhamnus acuminata, Colebr. 
in Roxb, FL Ind, i. 615. 

Pahang, Perak, Nicobar and Andaman Islands. — Distrib. ; Malay 
Archipelago, British India. 

2. COLUBRINA ANOMALA, King n. sp. A tree 30 to 40 feet high 
with spreading pendent branches; young shoots softly rusty-puberu- 
ious. Leaves oblong-oblanceolate, caudate-acuminate, entire, much nar- 
rowed to the base : upper surface glabrous, shining ; the lower puberu- 
lous, liver-coloured when dry ; main nerves 4 pairs, slightly curved, 
ascending, the lowest pair springing from the very base : length 4 to 
6*5 in., breadth 1*1 to 2*25 in., petiole *4 to *5 in. Oymes axillary 
or crowded on the branches between the leaves, branching, many- 
flowered, rusty-tomentose, minutely bracteolate. Flowers *J5 in, in 
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, A-n^u longer tkan themselves. sparsely puherolous 

diam., on pedicels 1 ng Vp^xied inside Disc glabronSj 

oatside, its lobes trianga lar the styles short, 

thick, filling t^e ^ Frmt on a thin glabrous pedicel 

•+ ■fnli'iae and in the fact that the styles are quite shoit, 

are exactly those of the genus. 

S. Yentilaoo. Gaertn. 

Scandent shrubs with alternate leaves. Flowers smalh panicled 
bcandent ohconic 5-fid ; the teeth spreading, keeled 

""pe^a/sV deltoid or oboordate, deflexed, oucullate. Stamens 5, 
itrS th! ptls at the base. IKsc 5-angled, its margin free. Ovary 
adnateto thy 2-celled, the style very short. Eipe /wii sub- 

immersed m the disc 3 ^;^,„„aedatitsbaseor middle by the 

g o ose, prolonged upward above the seed-chamber 

LraTineai or'linelr-oblong coriaceous apical wing sub-globose, 

exalbuminons.-DtSTHtB. Species about 16 ; tropical. 

Pruit pubescent <’• 

Fruit glabrous. . i 

heaves sub-acute, with 8 to 11 pairs of 
main nerves, fruit -25 to 'Sb in. in diam.... 

Leaves more or less shortly caudate-acu- 
minate, with 6 or 7 pairs of main nerves... 

] Ybntilago MADEASPATAUA, Gaertn. Fruct. ^ ^ __ 

Youn- branches and panicles pubescent, ieares ob ong-ovate to ovate 
;utote,the edges entire or obscurely sinuate in the upper half, the 

ta.“»dea; »:» d ‘o « P‘». ““irrSfio'sT 

surface glabrous, the lower glabrous or puberulous ; length 2 2o to o im, 
Wth 1-25 to 2-25 in.; petiole -25 to -6 in. Pamcles terminal and 
Hillary, longer than the leaves, narrow, with distent short many- 
Lered eymose branches. Flowers about >15 in. in diam., shorter than 
their pedLls, densely crowded. Calyx pubescent or puberulous out- 
side, glabrescent inside; disc relvetty. Ooary tomentose, styles more 
m less divergent. Fruit yellowish, densely pubescent, often becoming 
sub-glabrous with age ; the nut about -2 m. in diam. ; the wing I'^^ed 
• blunt 1-75 to 2-25 in. long and -3 to ‘4 m. broad. V. calymlata, Tulasim 
in Ami. Sc. Nat. Ser. 4, FEI. 124 ; Bi-andis For. Flora 96 ; Lawson m 


3. F. Maingayi. 

3. F. leiocarpa, 

I, 223, t. 49, p, a 


1896.] Wj^ypa d/ Malayan Peninsula* 379 

Hook, fil, FL Br. Ind. I, 631 j Ktirja For, Flora Barma. I, 262. F. denti- 
Gulata^ Willd. Nov, Act, Ber. iii, 417 ; DO. Prodr. ii. 38. F, mactantha^ 
.Tulasiie in Atm. Sc. Nat. Ser. 4, viii. 123. F. madras^atana, Roxb. FL 
Ind. i. 629 ; Cor.* PL i. 55, t. 76 ; Wall. Oat. 4268, in part. W. & A. Prodr. 
164. F. silhetiana, SmitMana^ and suljplmrea^ Tulasne in Ann. Sc. Nat, 
Scr. it~viii. 125. 

Sontb Andaman. — Distrib. Throngliont the hotter parts of India 
and Java. 

Tulasne -was the first to establish F. calyeulafa as a species, and he 
founded it upon three Indian specimens, Herb. Strachey and Win- 
terbottam No. 349, Wall. Cat,* 4268G. (both from Kamaon) and Wall. 
Cat. 4268H. (from Sylhet). The chai^actei's used by him to clistin- 
guisii F. calyculata as a species distinct from the older F. madraspatana, 
G-aertn. are that the latter has more slender and more glabrous panicles ; 
that the ovary is less hairy and the styles less divergent ; the wing 
being attached to the base of the fruit in F. madraspatana, while it springs 
from about the middle of it in F. calyeulafa. The last character is the 
one most relied upon ; but, as regards it, T find no degree of constancy. 
I do not think the form named calyculata deserves rank as more than a 
variety of typical F. madraspatana Oaertu., tlie synonymy of which 
(as distinct from tliis variety) is as follows : Brongn. Mem. sur la Fain, 
des Rhamn^es, Ann. So. Nat. for 1827, Ser, I (Vol. X) p. 358, t. J2, fig. 
* lY ; W. & A. Prodr. 164 ; Wight Ic. 163 ; Wall. Cat. 4268, in part ; Dalz. 
& G-ibs. Bomb. FL 48 ; Thwaites Enum. 74 ; Bi'andis For. FL 96 ; Laws, 
in FL Br. Ind. I, 631. F. hraoteata^ Wall. 'Oat. 4269. 

The typical form seems to occur ^only in Southern India and Ceylon. 

2. Yentilago Matngayi, Laws, in Hook. fil. FL Br. Ind. I, 631. 
Young branches and panicles puberalous. Leaves thinly coriaceous, 
glabrous, oblong or oblong-lanceolate, sub^acute, entire, the bases nar- 
rowed ; main nerves 8 to 11 pairs, spreading ; length 2'5 to 4^5 in., 
breadth 1*25 to 1*75 in., petiole *1 to *2 in. Panicles nari’Ow and spike- 
like, shorter than the leaves when in flower, longer when in fmit; the 
branches very short, distant, cymose. Flowers ci^owded ; 1 in. in diam., 
about as long as their pedicels. Galyx puberulous outside, glabrous 
inside, the keels of its lobes very bold. Disc pubescent. Ovary glab- 
rous. Fruit greenish-yellow, glabrous ; the nub *25 to *35 in, in diam. ; 
the wing blunt, 1-nerved, mottled with red, 3 to 3*5 in. long and about 
*6 in. broad. Kurz For. Flora Burma, I, 263. 

Malacca : Maingay ( Kew D’ist.) No. 407 ; King’s Collector, No. 7721. 
Distrib. Tenasserim ? Cambodia 1 

A species easily recognised by its elongated entire thinly coriaceous 
leaves, and long-winged glabrous fruit. Tenasselim is given as a local- 
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ity for this species by its alithor; but if this distribution be given oH 
the strength of Helfer*s Tenasserim specimen No. 2022 (Kew Distrib.), 

I think it is erroneous : for that specimen does not agree with Maingay’s 
(from Malacca) No. 407 which is the type of the species. 

S. YjENmAGO LEIOCARPA, Benth. FI. Hongkong 67 ; Journ. Linn. 
Soc. Y, 77. Young shoots angled and, like the infiorescence, pnbernlons. 
Leaves thinly coriaceous, glabrous, ovate-oblong, more or less shortly 
caudate-acuminate ; the edges more or less minutely crenate-serrate, some- 
times entire, except at the rounded or slightly narrowed base : main 
nerves 6 or 7 pairs, curved, ascending ; length 2*25 to 3*6 in., breadth 1 to 
I‘l in., petiole *2 in. Panicles very narrow and spike-like, much longer 
than the leaves even when only in flower ; their lateral branches distant, 
very short, cyniose. Flowers shorter than their pedicels, ‘1 in. to *125 in. 
in diam. Galyx and disc glabrescent. Fruit golden yellow, glabrous : 
nut about *2 in. in diam. ; the wing with several vertical nerves, blunt, 
from 2 to 2*5 in. long and *4 (rarely *75 in.) broad. Lawson in Hook. fil. 
FL Br. Ind. I, 631 ; Knrz For. Flora Buxma, I, 263. F. madras- 
katana^ Benth. (not of Gaertn.) in Hook. Kew Joum, lY, 42. 

Singapore: llidley, No, 3607. Malacca; Maingay (Kew Distrib.) 
406 ; Griffith (Kew Distrib.), Nos. 2022 and 2026. Perak ; King's 
Collector, Nos. 6573, 7758 ; Wray, Nos. 2276, 2335. Scortechini, No. 
2110. — Distrib. Sumatra, Java, Hongkong. A common plant. 

In a few specimens the flowers are arranged in small axillary cymes ; 
but, by the fall of the leaves, the inflorescence would be converted 
into narrow spikes of cymes as above described. Some of the speci- 
mens from Perak have entire leaves as much as 8 in. long and 2*5 in. 
broad ; and these may belong to a distiiict species. The species is 
readily distinguished by its crenate-serrate shining glabrous leaves, and 
by its glabrous several -nerved fruit-wings. A species from Sumatra 
described by Miquel (FL Ind. Bat. Suppl. 330) under the name of * 
F. lucens must be very near to, if not identical with this. If it be identi- 
cal, the name F, lucens (published in 1860) must take precedence of 
Bentham's name which was not published until 1861. 

4. Smythea, Seem. 

Scandent or sub-scandent unarmed woody shrubs. Leaves alter- 
nate, petiolate. ‘Flowers in axillary fascicles, or on leafless terminal 
branches which form lax panicles. Calyx-tuhe obconic ; the lobes 5, 
spreading. Petals 5, cucullate, broadly emarginate or 2-lobed. Sta- 
mens 5, not covered by the petals ; the anthers incurved, didymous. 
Disc 5-angled. Ovary half-inferior, 2-celled : styles 2, recurved. Capsule 
with the calyx adherent to its base, ovate-lanceolate, compressed, 
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produced above iblie seed-cavity into a much elongate le’athel^y wing^ 
1-celled, 3 seeded, debiscing vertically into 2 valves* Seed solitary, 
large, compressed, exalbuminous. — B istrib* Four species, Malayan and 
Polynesian. 

The differences between the genera Smythea and Ventilago lie entirely in the 
fruit. Both have 3-ceUed ovaries with two styles, and in both only one ovale 
becomes a seed. In both the epicarp of the fruit is prolonged above the apex of 
the seed-chamber into a long coriaceous wing with a vertical midrib. In Ventilago 
the fruit never dehisces, and the wing never divides. In Smythea the seed-cham- 
ber dehisces vertically along its dissepiment, and the wing separates to some 
extent, from below upwards and along the mesial line, into two pieces. In Venti’" 
lago the mesial lino has the appearance of the midrib of a leaf, being quite single : 
in Smythea the mesial line consists, in its lower part at least, of two parallel sets 
of fibro-vascular bundles. 

Leaves entiz’e, mucb and conspicuously reti- 
culate ... ... ... ... 1 . i8. reticulata. 

Leaves serrate, widest above tbe middle ; disc 
and ovary glabrous ... ... ... 2. S. macrocarpa. 

Leaves remotely crenate-aerrate, widest below 
tbe middle ; disc and ovary minutely tomentose 3.* S. calpicarpa, 

1. Smythea. reticulata, King n. sp. Young brandies puberu- 
lous. Leaves ovate-elliptic or lanceolate, shortly acuminate, entire, with 
minutely cordate or rounded bases, glabrous, shining and minutely 
reticulate on both sides ; main nerves 4 or b pairs, faint ; length 2 to 3 
in., breadth *8 to 1*5 in. ; petiole *1 in., glabrous. Fascicles 12-t-o 15- 
fiowered; flowers *15 in. in diam. Oahjx sparsely pubescent outside, 
glabrous inside, its lobes erect, neither lobed nor pitied. Ovary tomentose. 
Fruit lanceolate, acuminate, minutely cinereous- tomentose, 2 in. long and 
*8 in. broad. 

Singapore: Ridley, ISTo. 3592. Johore: Ridley, 1917. Perak: 
Scortecliini, No, 1008. 

Distinguished by its entire perfectly glabrous very reticulate 
leaves, glabrous petiole, hairy ovary, and lanceolate acuminate fruit. 

2. Smythea mac roc area, Hemsiey in Hook. lo, PL t. 1558. Young 
bmnches slender, rufous-puberulous. Leaves oblong- oblanceolate to 
obovate-ellipfcic, acuminate, serrate, narrowed to the slightly oblique 
base ; both surfaces glabrous ; main nerves 6 to 9 pairs, slightly 
curved, ascending; length 2-5 to 5 or even 7 in., breadth 1 to 1*5 or 
even 2 in. ; petiole '1 to *2 in. or none. Fascicles about 10-flowered ; 
the flowers *15 iu. in diam., pedicellate. Calyx sparsely pubescent 
outside, glabrous inside ; its 5 lobes triangular, thick. Disc glabrous, 
neither lobed nor pitted. Ovary glabrous. Fruit leathery, oblong, 
obtuse, with one stout vertical double line along which dehiscence takes 

J. II. '49 
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place and several faint lateral lines, about 3 in, long and '5. to ’76 in, 
broad, Yentilago macrocarpa^ King MSS. 

Ferak^ common. Penang: Cnrti&,. ISTo. 175L 

Var. jpuhescens^ yonng branches tomentosej leaves pubescent on 
ibe nnder surface, 

Perak : Scortecbini, 'No, 2110 j King's Collector, No. 7726. 

3. Smythea calpigarpa, Kurz Journ. As. Soc. Bengal, Yol. XLI, 
(for 1872) pt. 2, p. 301 ; For. Flora Burma 1, 264. Young branches 
sparsely tawny-pubescent. Leaves lanceolate, acuminate, remotely- 
crenate- serrate j both surfaces glabrous but fora few scanty hairs on the 
6 or 6 pairs of ascending slightly curving lateral nerves ; length 2*25 
to 2‘76 in., breadth '8 to I in. ; petiole *15 in., tomentose. Fascicles 3- 
to lO-dowered ; the flowers *16 in. in diam., pedicellate. Calyx hirsute 
outside ; disc and ovary minutely tomentose. Fruit (unripe) coriaceous, 
oblong, obliquely truncate at the apex, minutely tawny-tomentose. 

Andaman Islands: Heifer (Kew Distrib.), No, 2026/1; King's 
Collectors. 

5. Gocania, Linn. 

TTnarmed climbing shrubs. Leaves alternate, petiolate. Flowers 
polygamous, in axillary or terminal spikes of cymes ; rachis often cirrhose. 
Calyx superior, 6-fid ; tube short, obconic. Petals 6, inserted below the 
margin of the disk, hooded. Stamens 6, enfolded by the petals. Lise 
filling the calyx-tube, 6-angled or stellate. Ovary sunk in the disc, 
3-celled ; style 3-cleft. Fruit inferior, coriaceous, crowned by the 
persistent limb of the calyx, S-winged or boldly 3-angled, dehiscent. 
Distrxb. About 50 species all tropical and mostly American. 

Leaves entire ; fruit triquetrous ... 1. G. Andmnanim, 

Leaves crenate or serrate ; fruit winged. 

Young branches glabrous j disc-lobes ob- 
long, truncate-emarginate at the apex 2. G, leptostachya. 
Young brandies rufous- tomentose ; disc- 
lohes linear, acuminate ... ... 3. 6^. Javanica. 

1. Gouania AFUAMAinoA, King n. sp. Young brandies ferru- 
gineous-pubescent, the older almost glabrous and striate. Leaves oblong- 
ovate, sub-acute, entire, narrowed to the base; both surfaces, but 
especially the lower, sparsely adpressed-pubescent ; length 1-6 to 3*6 in., 
breadth ’76 to 2 in., petiole '4 to *6 in. Spikes 3 to 9 in. long, some- 
times cirrhiferous near the base, slender, rufous- pubescent. Flowers 
in distant 3-4-flowered cymes, sessile; bracteoles numerous, linear- 
lanceolate, rufous-pubescent. Lise glabrous, with 6 linear lobes. Styles 
united ;• ^ear the ba^e, ovary densely tomentose. Fruit oblong, boldly 
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triquetrous but not winged, rusty-tomentose, '4 to *5 in. long and *25 to 
"35 in. in diam., the withered calyx very prominent at its apex. 

Middle Andaman Island : common. 

The nearest ally of this species is undoubtedly G. Brandisn^ Hassk. 
from which however, this is easily distinguished by its more glabrous 
Sowers, and oblong wingless fruit. This also (in its entire leaves) resem- 
bles G. Quicrocarpa DO. and the S. American species G. discolor^ Spruce, 

2. Gouania lbptostachya, do. Prod. H, 4. Young branches glab- 
*rous. Leaves broadly ovate, acute or shortly and bluntly caudate- 
acuminafce, serrate or crenate in the upper three-fourtlis, the base 
rounded snb-trnncate or slightly cordate ; upper surface glaberulous, 
minutely sub-scaberulous %Yhen dry ; the lower minutely areolate when 
dry, glabrous except the nerves which are sometimes pubernlous ; 
length 1*75 to 3 in. Racemes 6 to 12 in, long, slender, pubescent. 
Flowers in distant 3~4-'flowered cymes, shortly pedicelled, almost glab- 
rous. Disc glabrous, with 5 oblong tmncate-emarginate lobes. Styles 
united for half their length. Fruit bx'oader than long, emarginate at 
base and apex, glabrous ; length *25 to *3 in., breadth *4 to '5 in. Roxb, 
Oorom. PI. I, 67, t. 98 (not Lamk.) ; Wall Cat. 4270 : W. and A. Prod. 
166: Dak. and Gibs. Pi. Bomb. 50 ; Hook. fiL Pi. Br. Ind. I, 643; 
Knrz Por. Flora Burma, I, 269; Miq. PI. Ind. Bat. YoL I, pt, 1, 650 
{in part.) G. NepaUnsis^ Wsilh in 'Bx>xK PL Ind., ed. Oai'ey, II, 417; 
Wall. Oat. 4272. 

Perak and Andamans : — D xstrib. Brit* India. 

3. Gouaku Javanioa, Miq; PL Ind. Bat. T, pt. 1, p. 649. Young 
branches and racemes rnfous-tomentose. Leaves ovate, acute, crenate 
in the upper three-fourths, the base rounded or slightly cordate ; upper 
surface shortly pubescent especially on the nerves; under surface areolate, 
sparsely pubescent, the nerves rnfous-tomentose ; main nerves 6 or 7 
pairs, very little curved, ascending; length 1*5 to 2*5 in., breadth 1*1 to 
2 in,, petiole *5 in. Spikes *3 to *6 in. long, sometimes ciiThiferous near 
the base. Flowers in very short 2-4-fiowered cymes, subsessile, each 
cyme with several sub-persistent ultimately reilexed lanceolate brac- 
teoles. Calyx woolly, more or less rufescent. Disc glabrous, wdth 5 
subulate marginal lobes. Styles united nearly to the apex. Fruit as 
in G. hptQstachya, but one-third smaller. M. Javanioa^ Miq. PL Ind, 
Bat. VoL I, Pt. 2, p. 649. 

Malacca : Griffith ; Snngei IJjong, Cantley 1855. Perak ; King’s 
Collector, Kos. 1009, 1046 ; Ridley, Ho. 3014 ; Wray, Hos, 3324, 4260. 
Disteib. Sumatra, Porbes, 1263, 2593, 2933a. Java. 

This species has been often confounded with Q. micromrpa DO., 
which it ’certainly resembles in some^^ respects. I have examiuQd a 
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large number of specimeiis of Iiido-Malayan Goitania, and I liave 
never seen one of true G, microcarpa from anywhere except Soutbera 
Peninsular British India or Ceylon. That species is characterised 
by sessile flowers covered externally by dense woolly white tomeutum^ 
and by glabrous usually entire or sub-entire leaves j while the flo wers 
of 0, Javmtica^ although sometimes woolly, are more or less rufescent, 
and the leaves are never quite glabrous or entire. The species of 
Gouania run, however, very close together, and I am not sure that 
it would not be better to reduce this and both Q, microcarpa and"* 
leptostachya to G. tilisefolia Lamk, which dates from 1791. . The 
obscure Malayan species G. deniiculata (Smith in Bee’s Cyclop. 
XYI) ; the West Indian G. puhescens (Lamk. 111. 845 t. 1, ex. Poir. II, 
8J9) ; G. dasyantha^ (Miq. Analecta Bot. Ind. Ill, 6) and G. Retinaria^ 
DC. (EeHnaria scandens, Gaertn. Frnct. II, p. 187 t. 120 fig. ' 4) appear 
to me, from their descriptions, to be probably all reducible also to 6^. 
tilimfolia^ Lamk. 

Order XXXIII. Amphlideae. 

Shrubs, usually climbing by tendrils, sometimes erect (Leea) or 
small trees ; ^uice copious, watery. Stems angled, compressed or cylin- 
. diic. Leaves alternate, usually petioled, simple or digitateiy or pedately 
S-Q-foliolate, rarely pinnate or decompound. Flowers in umbellate 
paniculate or spicate cymes, orspicate. Peduncles often transformed 
into simple or compound tendrils, or adhering to rocks or trees by viscid 
pads terminating the ultimate segments, or expanded into a broad 
floriferous membrane (Fterisanthes). FLoivers regular, hermaphrodite, 
rarely unisexual. Calyx small, entire or 4~5-toothed or- lobed. Petals 
4-5, distinct or cohering, valvate, usually caducous. Stamens 4-5, 
opposite the petals, inserted at the base of the disc or between its 
lobes; filaments short, subulate; anthers free or connate, 2-celled, 
introrse. Disc free, or connate with the petals stamens or ovary, 
annular or variously expanded. Ovary 2-6-celled ; style short, slender, 
conical, or 0 ; stigma minute, or large flat and lobed ; ovules 1-2 in 
each cell, ascending, anatropal, raphe ventral. Berry 1-6 celled, cells 
1-2-seeded. Seed erect, often rugulose, albumen cartilaginous ; embxyo 
short, basal, cotyledons ovate. — Distrib. Species about 375, inhabiting 
the tropical and temperate regions of the whole world. 

Scandent shrubs, usually bearing tendrils. 

Flowers spicate or cymose. Ovary 3-celled, 

cells 2-'OYuled ... ... ... 1. Vms. 

Flowers sessile on the dilated membranous 
' tv/f -f"*. ‘ ••• 2. PrBEISAOTHBS. 
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Erect slirubs destitute of tendrils. Petals 
and stamens connate with the disc. Ovary 
3-6-celled, cells l-ovnled ... ... 3. Leea. 


1. ViTis, Linn. 

Sarmentose shrubs, ttsnally climbing by means of leaf-opposed 
tendrils. Leaves simple or 3~-9-folio]ate, digitate or pedate, rarely pin- 
nate or bipinnate. Floioers in umbellate paniculate racemose or spicate 
cymes, usually ebracteate, sometimes polygamous. Calyx short, entire, 
or 4-5-toothed. Petals 4-5, free or cohering at the apes. Stamens 
4“5, inserted below the margins of the disk j anthers free. Ovary 
2- very rarely 3'~4-celled ; style 0 or short ; stigma minute and entire, or 
large and 4-lobed, ovules 2 in each cell. ovoid or globose, 1-2- 

celled; cells 1-2-seeded. — Distrib. About 375 species growing mostly 
in the tropics and subtropics of Asia Africa and Polynesia, more i^arely 
in America. 


Note. — The genus Yitis as understood by Messrs. Bentham and Hooker in their 
Genera Tlantamm and by Mr, Lawson in his account of the Indian species in 
Hooker’s Flora of British India, comprises various plants which many botanical 
writers (and among others M. Planchon) distribute into genera which, as it 
appears to me, are founded on characters rather in sutdcient to warrant generic rank, 
although sufficient to form the bases of sections of one large broadly-marked genus. 
As the species treated of here are numerous and not very easy of identihcation, 
I have made two keys for them ; the first drawn up under four sections which aire 
considered genera by M. Planchon in his monograph of the Ampehdeas in M. Be 
Candolle’s Suites du Prodromus ; the second on the principle followed by Mr. Lawson 
in Sir Joseph Hooker’s Flora of British India, 

Sect. I. Amppzooissus. Flowers 4- to 5-merous ; diso annular, ad- 
herent to the base of the ovary ; style conical, striate, stigma minute ; 
inflorescence thyrsoid corymbiform or cymose, the peduncle often 
tendril-bearing. 

Inflorescence thyrsoid ; leaves simple 1. V^hUrhata^ 

Inflorescence spicate or paniculate-spicate, the 

flowers in fascicles or solitary ... 2. Y, macrostaahya* 

Inflorescence an elongated pendulous raceme 
of short spikes. 

Leaves simple. 

Sparsely strigose on both surfaces ... 3. F. gracilis. 

Densely cinnamoneous-tomeutose on the 

lower surface ... ...r ... 4. Y. cinnamonea^ 
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5. F. polystachya. 


6. F. jpolythyrsa. 


7. F. thyrsiflora. 


8. F. com^ositifolia* 


9. F. elegans. 
expanding; dJw 


ad- 


Leares digitate. 

Both surfaces of leaflets glabrous 
Upper surfaces of leaflets glabrous except 
the midrib and main nerves. 

Lower surface with pale cobwebby 
pubescence 

Lower surface rusty-pubesceni 
Main nerves of leaflets 5 to 8 pairs, 
flowers oblong; fruit obovoid-oblong, 
slightly angled 

Main nerves of leaflets 8 to 10 pairs, 
flowers sub-globular;, fruit oblong, 
boldly 3- to 4-angled 

Upper surfaces of leaflets minutely rugu- 
lose-papillose, each papilla ending in a 
short hair 

Sect. IL TMTRASTmMA, Flowers 4-merous, 
herent to base of ovary ; style very short ; stigma large, dilated, 4-lobed 
cymes axillary, corymbiform and not tendril-bearing. 

Leaves simple ... 10. F. ScortechmiL 

Leaves *digitately 3-foliolate. 

Leaflets glabrous on the upper surface, 
glaucous on the lower * ... 

Leaflets ’ glabrous on both surfaces, not 
glaucous. 

Flowers only *05 in. long; seeds convex 

on one surface, 3-ridged on the other ... 12. F. andamanica. 

Flowers *1 in. long. 

Fruit dry ; seeds 3-sided, excavated 

on one side ... ... 13, F. Wrayi. 

Fruit pulpy ; seeds compressed, grooved 
in front ... ... 14. LawsonL 

Leaves 3- to 5-foliolate, leaflets glabrous. 

Fruit pulpy ; seeds compressed, concave on 
one surface, convex and rugulose on the other 15. F. lanceolaria. 
Fruit dry; seeds obovoid, slightly com- 
pressed, shortly beaked, not rugulose, verti- 
cally grooved on both surfaces ... ... 16. F. KunstlerL 

Sect. III. Amrblopsis. Flowers 5-merouB ; disc cupular ; style 
subulate, stigma entire; cymes leaf -opposed, usually dichotomous, not 
tendril-bearing. 

Leaves digitately 3-foliolate ... ... 17. Y. semicordaia. 

Leaves pinnate or bipinnate ... 18. V. cantoniemis. 


11. F. peduncular is. 
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Sect. IV. Cissvs. Flowers 4«merous, petals more or less caljp- 
triform; disc 4-lobed ; style subulate; stigma minute; inflorescence 
cjmose or corjmbiform, leaf-opposed, not tendril-bearing. 

Leaves simple ; flowers in umbellate cymes. 

Stems thick, sacculent, 4-winged ... ... 19. Y. quadrangular is. 

Stems herbaceous or woody. 

Leaves pubescent underneath, ovate-rotund, 

with rusty or rufescent pubescence ... 20. F. adnata. 

Leaves quite glabi'ous. 

Flowers not more than *1 in, long. 

Leaves coriaceous ; their bases rounded 
or cuneate, not cordate ; fruit obovoid, 
black ... ... ... 21. F. furcata. 

Leaves membranous, usually coloured 
on the npper surface, ovate-lanceolate 
or lanceolate, their bases usually 
cordate rarely cuneate or rounded ; 
fruit red ... ... ... 22. F. discolor. 

Leaves membranous, broadly ovate, 
green, their bases deeply and widely 
cordate; fruit globose or obovoid ... 23. V, regoens. 
Flowers more than *1 in. long; leaves 
rounded, sub-truncate or slightly sub- 
cordate at the base : fruit nearly 1 in. 
in diam. ... ... ... 24. V, cerasiformis. 

Flowers *2 in. or more in length ; leaves 
sagittate, sub-hastate or sub-truncate at 
the base; fruit *15 in. in diam. ... 25. F. glaherrima. 

Leaves txufoliolate. 

Leaflets more or less softly tomentose 26. F. mollusima. 

Leaflets slightly pubescent on both surfaces 27. F. irifolia. 

Leaves 3- to 5-foliolate ; leaflets glabrous or 

pubescent; seeds triangular with one side 

convex and very rugose ... ... 28. F. japonica^ 

Leaves pedately 7- to 9-£oIioiate, glabrous ; 

seeds globular with one side truncate ... 29. F. novemfoHa, 

1, Yms BAEBATA, Wall, in Roxb. Fi. Ind., ed. Garey, II, 478. 
Stems woody; the branches terete, sparsely covered with long dark 
subulate bristles and also some pale soft cobwebby hairs. Leaves 
ovate -reniform, with shortly acuminate apex and deeply cordate base, 
the edges unequally sinuate-dentate ; upper surface when young with 
some scattered flexuose pale hairs especially on the nerves, when adult 
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glabrous or iiefeirlj so ; tke lower surface woolly ou tbe nerved and witk 
scattered liairs between, often glabrescenb wben old ; main nerves 6 or 
7 pairs, spreading, tlie lower one or two pairs mucb curved and brandl- 
ing outwards; length 6 to 10 in., breadth 4‘5 to 9 in.; petiole 2*5 to 6 
in., with pubescence like the young branches, becoming glabrous with 
age. Inflorescence thyrsoid, sericeous- tom entose, 4 to 6 in. long, on an 
equally long peduncle bearing a long once or twice dichotomous tendril 
clothed with wool and bristles. P'lowers 4-merous, on short pedicels. 
Calyx cupular, glabrous like the separating petals. Berry pedicelled, 
globular, *3 in. in diam., smooth, with scanty pulp and 3 or 4 com- 
pressed plano-conwex shining seeds grooved on the plane surface and 
slightly rugulose on the convex. Wall. Oat. 5997, 5995 0, and D ; 
Lawson in Hook. fil. M. Br. Ind. I, 651 in fart \ Kurz For. Flora Bur- 
ma, I, 276. Anifelocissus harhata. Planch, in DC. Mon. Phan. Y, 372. 
F. lanata Laws, (not of Roxb.) FI. Br. Ind. I, 651, in part 

Andamans : King’s Collectors. Distrib. Burma, Sylhet, Assam, 
and the base of the Eastern Himalaya. 

Var. trilohata, leaves 3-lobed, pubescence rufous. 

Perak : King’s Collector, Fo. 1768. Distrib. Siam, Timor, 

This species is distinguished by the mixture of soft pale hairs and 
dark subulate bristles with which the young stems petioles and ten- 
drils are covered. The species is really an excellent one; but it has 
been misunderstood owing I believe mainly to a mistake of Wallich 
its author who issued, under the name F. barhata^ specimens which 
bore the same number (5994) as his species F. rugosa, and which really 
' belong to F, rugosa. As a rule the pubescence of F. larbata is pale 
brown, and not rufescent. But in the Perak specimens the pubescence 
is pale feiTugineous, and the leaves moreover are slightly three-lobed. 
In other respects the Perak plant agrees with specimens from Burma, 
the Andamans and Sylhet. F. rtigosa^ to which this species is un- 
doubtedly allied, appears however to be quite different. It has not the 
characteristic bristles of F. harhata^ and- its pubescence is always ru- 
fescent. F. rugosa has really little affinity with F. lanata, Roxb. to 
which it has been reduced by Lawson and others. 

2. ViTis MACROSTACHYA, Miq. in Ann. Mus. Lugd. Bat. I, 94. All 
parts quite glabrous; branches slender, sub-compressed, angled, not 
winged. Leaves coriaceous, shining, broadly ovate or oblong, shortly and 
abruptly acuminate, the edges with a few distant short exserted spinous 
teeth, the base rounded, the reticulations minute and distinct on both 
surfaces when dry ; main nerves 5 or 6 pairs, spreading ; length 3 to 
6 in., breadth 2 to 3*25 in., petioles 1*2 to 1*8 in. Spihes very narrow, 
much longer than the leaYes^ often in lax panicles, pendulous. Flowers 
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sessile or ^ub-sessile, solitary or in fascicles of 2 or 3^ i-merotis ; buds 
sub-globose, under '1 in. long. Galyx cup-sbaped. Frtdt oblong, succulent i 
seeds two, large, plano-convex, I'ugose. Laws, in Hook. fil. FI. Br. Incl. 
I, 650. Cissm spicifem^ Kotulae lY, 963.. Wall. Cat. 7468 indeterrii. 
Moihocissus spicigera^ Plancb. in DG. Mon. Phan. Y, 406. 

Malacca, Griffith ( No. 1300 K. D* } ; Demy No. 387 ; Maingay, No. 426 
(K. D.), Harvey. Singapore : Wallich i Eidley-, No, 5585. Peiiang, 
Porter. Perak: King’s Collector, Nos. 2078»3201, 6238, 10309: Wray, 
No. 2164 ; Scortechiniy No. 482, Distuib. Sumatra. 

Strictly speaking the name of this should* perhaps be Vitis sped- 
feta. It is quite unlike any other Malayan Vitis and can bo rccoginsed 
at once. 

3. Yxtis gracilis, Wall, in Roxb. FL Ind., ed. Carey, II, 477. 
Stems slender, terete, not jointed, cowed with sparse long rusty 
flexuose deciduous hair. Leaves bimdly ovate-rotund, slxortly acumi- 
nate; th?e base usually cordate, rai^elj sub-truncate, the edges with 
exserted bristle-teeth-; upper surface sparsely strigdse, the nerves 
pubescent : under surfaces very sparsely strigose, the nerves bristly - 
pubescent: main nerves 4 or 5 pairs, curving upwards, the lower pair 
branching outward; length 2*5 to 3*5 in,, breadth 1*5 to 2*75 in.: 
petiole 1 to 1*5 in., rusty-scriceous. hijlorescence a slender peudiilous 
raceme of short sub-horixoutal spikes borne on a long slender tcudi il, 
the rachisea rusty-sericeous. Flowers small, 4-nieroas, quite glabrous. 
Fruit elliptic, smooth, glabrous, red, somewhat 3-angled, about *5 in, 
long, with scanty pulp, and 4 large compressed seeds boldly ridged on 
the inner sui*face. Wall, Cab. No. 6007 ; Law^son in Hook. HI. FL Br. 
Ind. I, 653. Ampelodssus graGilis^ Planch, in DC. Mon. Phan* V, 407. 

Singapore : Waliicli ; Ridley, No. 1922. Selangor, Ridley, No. 328. 
Malacca; Derry, Perak ^ King’s Collector, No. 10274; Wray, No, 1343. 

4, YiTis ciHNAMONSA, Wall, in Roxb. FI. Ind,, ed. Carey, II, 4B3. 
Stems woody, channelled on one side, mot. jointed,. yellowiBli or rusty- 
tomentose. Leaves coriaceous, ovate-reniform, sometimes 3-lobed, occa- 
sionally 3-partifce, the apex or the lobes if present shortly acuminate, 
the edges sinuate-dentate witJi bristle points, or entire with ex-serted 
bristle-teeth ; upper surface glabrous, dark olivaceous vrlien dry, the 
lower uniformly covex*ed with a thin closely adherent layer of dense 
cinnaraoneous tomeutuni ; main nerves 5 or 6 pairs, cui'viiig, spreading, 
prominent, the lower pair much branched outwards; length 5 to 7 in., 
breadth 4 to 5 in. ; petioles 2*5. to 3 in.-,.,t0mcntose. Inflorescence a slender 
pendulous raceme, of short sub-hoiuzoutal spikes borne on a long 
peduncle froih the slender tendril, much longer than tlic leaves, rufous 
tomentose. Movers sessile, glabrous,. 4- merbus, the buds sub-globulawr, 

X IL 50 
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Calyx cnpular. Berry stib-gldbiLlar, 3- angled, *4 in. in diard., with very 
scanty pnlp and a single ohcordate seed with miiricate margins. WalL 
Cat. 5989 A ; Lawson in Hook, fil FI, Br. Ind. I, 659. Ampelodssus 
Q.imiamonea^ Planch, in DO. Mon. Phan. V, 408. 

Penang: WalHch. Singapore: Ridley. Johore; King. Perak: 
Scortechini, Wray, King’s Collector,— a common plant. 

5. Yitis polystachta, Wall. Oat. Ko. 6028 in jpart. Stems glahrons, 
the older with thick corky lenticellate bark. Leaves 5- to 9-foliolate, often 
pedate; common petiole 3 in. or more in length: leaflets coriaceous, 
elliptic'-oMong with cnneate bases, the apices cuspidate, the edges dis- 
tantly serrate ; both snrfaces pale when dry, the upper shining, the 
lower dull and with a few scattered dark pustules : main lateral nerves 
7 to 10 pairs, ascending; length 4 to 12 in., breadth 1*5 to 4 in., petio- 
lules *5 to *75 in. Inflorescence as in .F. thyrsiflora, but much longer, 
(1 to 2 feet) with only a few flexnose pale hairs. Frnit globose, succulent, 
'75 in. in diam. Lawson in Hook. fil. FI. Br. Ind. I, 662. Amjpelocissiis 
fohjstachya^ Planch, in DO. Mon. Phan. Y, 411. 

Malacca : Griffith, Ko. 1321 ; M’aingay, Ko. 420. 

A species , of which I have seen no good specimen. It is closely 
allied to F tJiyrsiflora from Avhioh the longer inflorescence and general 
absence of pubescence distinguish it. It is also allied to V. jpoly^ 
thyrsa^ Miq. 

6. Yms POLYTHYRSA, Miq. in Ann. Mas. Lugd. Bat. I, 89. Yotmg 
stems much warted and (like the petioles, petiolules, tendrils, inflores- 

. cence and under surfaces of the leaves) with pale, rarely rusty, rather 
scanty, cobwebby pubescence. Leaves 5- or often pedately 7-foliolate, 
the common petiole 3 to 5 in.* long : leaflets coriaceous, elliptic or 
elliptic-oblong, usually with rounded (sometimes slightly oblique) 
bases, the middle one or two often with cuneate bases, the apices of all 
suddenly and shortly acuminate; the margins, except at the base, 
remotely and unequally crenate and with exserted teeth ; upper surfaces 
glabrous except the pubescent midrib and nerves ; length . 3 to 7 in. 
breadth 1*5 to 3 in. ; petiolules *5 to 1 in., the outm' the shorter' 
Ivflorescence as in V, thjrsiflora, but with cobwebby, usually pale, 
pubescence. Flowers as in F. tliyrsiflora. Frnit sub-globular, glabrous,' 
'5 in. in diam., when ripe gi^een with a red flush. Seeds 4, compressed', 
concave on one side, ridged on the other. 

Perak: Wray, Scortechini, Eidley, Ko. 2999, King’s Collector, 
•Nos. 2169, 6403. Johore: Eidley, No. 4178. Distbib. Sumatra, Korthals! 

This species comes very near to F. thyrsifim-a, Miq., but differs 
notably in the cliaracter of its pubescence. There is in the Calcutta 
Herbarium an original specimen of V. polysfaclya, Miq., named by the 
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author himself, and there is no doubt that the Perak i^lant 'is quite the 
same. I believe also that the Bornean species F. Mottleyi described 
by Sir Joseph Hooker in 1862 (Linn. Trans. XXIII, 165) is also the 
same : and, if this is so, Sir Joseph’s name being the earlier must stand, 
F. nitidiiy Laws; in Hook. fil. PL Br. Ind, I, 662- should also, I believe, be 
reduced here. 

7. Yrns thtksifloea, Miq. in Ann. Mus. Lngd. Bat, I, 88 (excL 
var. B.) Young stems, petioles, petiolules, tendrils and inflorescence 
densely rusty-tomentose. Leaves 5- to 7-foliolate, the common petiole 
3 to 6 in. long ; leaflets coriaceous, obovate-oblong or oblong, with 
cuneate bases, the outer two oblique, the apices of all shortly and 
abruptly caudate-acuminate ; the edges in the upper half with hard 
cyliiidric exserted teeth, in the lower half entire : upper surface glab- 
rous except the tomentose midrib and nerves ; the lower rusty-pubescent ; 
main nerves 5 to 8 pairs, ascending, prominent beneath and ending in 
the bristle teeth on the edge, ti'ansverse veins distinct ; length 3'7 to 7 
in,, breadth 1’75 to 2‘75 in.; petiolules *5 to I in., those of the middle 
leaflets longest. Inflorescence a .slender pendulous * raceme of short 
horizontal spikes borne on a peduncle shorter than itself and proceeding 
from a leaf-opposed tendril. Flowers sessile, oblong, 4-Rierous, glab- 
rous. Calyx truncate, petals expanding. Fmit obovoid-oblong, slightly 
angled, glabrous, with little pulp, about *75 in. long ; seeds 4. Cissus 
thyrsiflora^ Blume Bijd. 187; Hassk. Pi. Jav. Bar. 453 ; Miq. PI. Ind, 
Bat. Yol. I, Pt,*2, 604. Amj^ehcissus thyrsiflora, Planch, in Mon. Phan. 
Y, 409 (excL syn. Vitis cinnamonea^ Wall, and F. elega-ns^ Kurz). 

Perak : Scortechini, Kos. 121, 266 ; Wray, Nok 1925, 1937, 2551 ; 
King’s Collector, Xos. 509, 2u33, 6366. Selangor: Bidley, Xo. 319. 

8. Yitis gompositipolza, Laws, in Hook. fll. Pi. Br. Ind. 1, 659. 
Young stems and petioles covei'ed with soft felted semi-deoiduous 
rufous or rusty tomentum. Leaves quinate, the common petiole 6 to 15 
in. long ; leaflets oblanceolate or obovate-elliptic, the two outer often 
oblique, the apices of all abruptly and shortly cuspidate, the edges 
with remote cxserted hristle-teeth in their upper half, entire in the 
lower ; the bases of the inner leaflets cuneate, those of the outer two 
unequal, the outer side rounded ; upper surface finely reticulate, 
glabrous, but with a few scattered hairs on the nerves, the midrib 
pubescent; lower surface uniformly and densely rufous-tomentose : main 
nerves 8 to 10 pairs, spreading, curved ; length 6 to 10 in., breadth 2*75 
to 4 in,, petiolules *5 to *75 in. Inflorescence a slender pendulous raceme 
of short sub-horizontal spikes borne on a long peduncle and proceeding 
from a leaf-opposed tendril longer than the leaves, rnfous-tomentose 
like the stems : flowers sub-globular, sessile, immersed in the tomentum of 
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tlie racliis bufc themselves perfectly glabrous, 4-inerous: cccly^ truncatey 
petals expanding. Fruit oblong, 3-4-angled, glabrous, *5 to *75 in. long j 
when ripe red, with scanty pulp and 3 or 4 plano-convex seeds, the 
convex surface angular. V- cinnamonea, vai% compositifolia, Wall. Cat. 
5989 B. Ampelopds compositifolia, Planch, in DO. Mon. Phan. V, 412. 

Penang: Wallich. Malacca: Maingay (Kew Distrib.), Mo. 418; 
Perak : King^s Collector, Mos. 826 and 5230 ; Scorfcechini. 

9. Vms EiiUGANS, Kurz in Mat. Tijdsch. Ned. Ind. XXYIII, 166. 
Young stems, petioles, tendrils and inflorescence covered with dense 
reddish-brown tomentum. Leaves 3-foliolate, often pedately or digi- 
tately 5-foliolate, the common petiole 3 or 4 in. long ; leaflets coriaceous, 
trapezoid-oblong or broadly oblong-lanceolate, much narrowed to the 
base, the outer two often very unequal-sided with broad sub-truncate 
or sub-cordate bases, the apices of all acute or sub-acute, and tlie 
edges with remote shallow crenations and exserfced bristle-teeth ; upper 
surface covered with minute conical rugae each ending in a short white 
hair, the midrib and nerves rusty-tomentose : lower surface uniformly 
covex^ed with denSe short rusty tomentum ; main nerves 6 or 7 pairs, 
the outer lower nerve in the lower pair of leaflets bi^anching outwards ; 
length 3 to 6 in., breadth 1*75 to 3 in. ; petiolules *5 in., subequal. In- 
flm'escence as in F. compositifolia^ but rather shorter and stouter ; .the 
flower buds oblong. Fmit unknown. Kui^z Journ. As. Soc. Bengal, 
1870 pt, 2, 74 ; Laws, in Hook. fil. FI. Br. Ind., I, 659. 

Suigapore : Walker, Bidlej, Huliett and others. Johol’C : Hullett and 
King. Malacca: Maingay (Kew Distrib.), Mo. 417. Disteib. — Bangka. 

This resembles F. compositifolia Laws., but has more eoiuaceous 
leaves, rugulose-pubescent on the upper surface, and with shorter petioles. 
The inflorescence of this is also shorter and stouter, and the flower-buds 
are oblong rather than globular. The tomentum of this is shorter and 
less cobwebby and is of a darker colour, Planchon identifies this with 
Oissus thyrsiflora Bl. and it forms part of his Ampelocissus thyrsiflora, 
(DC. Mon. Phan. Y, 409) — a i^eduction which he could hardly have pro- 
posed had he seen specimens of 0. elegans. For although the t-wo have 
many points of resemblance, their leaves are very different, those of 
0 . elegans having their upper surfaces minutely rugulose-papillate, 
each papilla ending in a short white hair; while in 0 . thyrsiflora^ 
Blume the upper surface is smooth and glabrous except the nerves. 

10. Yitis Scoetbchini, King n. sp. Branches woody, terete, 
glabrous, scaherulous, not jointed. Leaves coriaceous, oblong-ovate, 
sometimes oblique and rarely broad at the base and with two unequal 
lobes about the middle, the apex shortly acuminate, the base minutely 
coi^date; the edges sub-eutire, waved and slightly recurved, sometimes 
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obscurely serrate ; upper surfaces glabrous, tlie lower softly and sliortly 
cinereous-pubescent especially on the nerves j main nerves about 8 
pairs, curved, spreading, prominent on the lower surface ; length 5 to 
7 in., breadth 2*5 to 3*5 in., petiole *75 to 1*25 in. Cymes compact, 
many -flowered, umbellate, about 1 in. in diam., on a peduncle *5 to 1 in. 
long, minutely rusty-tomentose. Flowers small, pedicellate, 4-merous ; 
■jpetals minutely tomentose externally* Fruit globular, smooth, *25 in. in 
diam., with scanty pulp and usually only one perfect seed, waxy- white 
’ when ripe. 

Perak : Scortechini ; King’s Collectoi’, Kos. 2897, 4644, 5942. 

Yav. ^libescem^ young stems pubescent, lower surface of loaves 
tomentose. 

Perak: King’s Collector, Ko* 5998. 

11. Yitis x^iSDUNcaLArvis, “Wall. Oat. 6024. Stems stout, woody, with 
lenticellate brown bark, the youngest rusty-pubescent. Leaves S-ioliolatey 
the common petiole 3 to 0 in. long; leaflets petiolulate, coriaceous, 
broadly ovate or elliptic, the lateral pair oblique, all shortly cuspidate, 
the edges crenate-serrate ; the base of the lateral pair unequal -sided, 
that of the lateral cuneate ; upper surface glabrous, shining ; the 
lower sub-glaucous, reticulate ; main nerves 6 to 8 pairs, prominent 
on the lower surface, bearing a few scattered hairs ; length 3*5 to 5*5 
in., breadth 2 to 3* in. ; petiolules of the lateral leaves *5 in. long, of 
the terminal about *75 in., all stout ; tendrils simple. Cymes from the 
old wood, when in flower much shorter than the leaves, when in fruit 
almost as long, on long peduncles, umbellate, much branched in the 
upper part, covered with coarae short rusty pubescence. Floivers small, 
numerous, 4-merous. Cahj^a very short, fiat. Petals pubescent, conjoined 
at first, theirapices forming small divergent pointed processes, afterwards 
separating. Stigma 4-lobed. Fruit globular, somewhat depressed, *25 in. 
in diam., red when ripe, 2- to 3-seeded ; seeds triangular-obovoid. Laws., 
in Hook. fil. PI. Brit. Ind. I, 655. F. puhiffora, Miq. in Ann. Mus. * 
Lngd. Bat. I, 74. Oissus pithiflorUf Miq. PL Ind. Bah Suppl. 516. 
Tetrastigma f pedimculare, Planch, in DC. Mon. Phan. V, 438. 

Penang: WalHch. Malacca: Maingay (Kew Bistrib.), Ko. 423. 
Perak ; Scortechini, Ko. 207 ; Wray, No. 366 ; King’s Collector, Nos. 
3521, 3970, 5087, 5364. Distrib. — Sumatra. 

A species readily distinguished at a glance by its many-flowered 
much-branched cymes emerging from the old stems, and by its coriaceous 
leaves glaucous and boldly reticulate beneath. The petals are at first 
conjoined, except their apices which diverge : afterwards they separate 
and spread slightly frcpi the base. 

12. Yms- Anbamahica, King, n. spec. All parts, except the 
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inflorescence, glabrous ; yoiitig brancbes striate, lenticellate, black -wben 
dry. XeatJfis tbinly coriaceous, oblo]Dg to elliptic, 3-foliolafce or pedateiy 
4' to 5-foliolate, shortly cuspidate, the edges with remote shallow teeth ; 
main nerves 6 to 8 paix’S, spreading, thin, slightly prominent on the 
upper surface ; length 4*5 to 6 in:,, breadth 2 to 3*5 in., petiolules *4 to 
*85 in. 'Cymes axillary, many-flowered, much branched, spreading, 
about 1*5 in. in diam., puberulous, on peduncles shorter than themselves. 
Flowers small, buds, oblong and about *05 in. long, 4-merons, the calyx 
truncate, the petals rusty-pnberulons outside. Fruit glob ular-o void, 
glabrous, *8 in. in diam., with very sc’anty pulp and a single large sub- 
compressed seed grooved on one face and 3-ridged on the other. 

Andaman Islands : King’s Collectors. 

A species allied to Y. ])eduneularis Wall, and of which very few 
specimens have as yet been obtained. 

13. Yitis WniYi, n. sp. King. Stems slender, terete, puberulous 
when young. Leaves 3-foliolate ; common petiole 1 to 2 in. long ; 
leaflets membranous, oblong-lanceolate, the middle one the largest ; 
the laterals oblique, expanding towards the, outer side, all shortly 
acuminate and coarsely and remotely serrate except at the cuneate 
base: main nerves 5 or 6 pairs, not prominent, spreading, curved; 
length 2*5 to 6 in. ; breadth 1 to 2 in. ; petiolules of the lateral leaflets 
*2 to *4 in., of the central *5 to 1*25 in. : tendrils slender, forked. Cymes 
slender, axillary, umbellate, spreading, 1 to 2 in. in diam., on slender 
pedicels shorter than themselves. Floivers *1 in. long. Calyx flat, with 
4 obscure teeth, pubescent. Petals 4, oblong, pubescent. Fruit depressed- 
globular, glabrous, red when ripe, *45 in. in diam., with Soft fleshy 
epicarp. Seeds 2 or 3, oblong, compressed, smooth, 3-sided, slightly 
convex on one side and with an oblong mark, flattened on tjie other two 
sides, one of them excavated and the concavity closed by a membrane, 
the other side plane. 

, Perak : Scortechini, ISTo. 426. King’s Collector, ISfos. 2847, 4050, 
5120, 6426 I Wray, Nos, 2749, 3945, 

This in some respects resembles F. novemfoUa, but its leaves are 
only 3-£oliolate, and its seeds are different. 

14. ViTTS Liwsoni, King. Young stems rather slender, tnbercled 
as are usually the older stems. Leaves 8-foliolate : common petiole 1*25 to 
4 in. long, glabrous : leaflets oblong, tapering to each end, acuminate, 
the margins (except at the entire bases) remotely crenate- serrate, often 
very obscurely so ; both surfaces glabrous ; main nerves^ 6 to 8 pairs, 
obscure ; length 2*5 to 4 in., breadth 1 to 1*5 in., petiolules ;25 to *5 in. 
Cymes small, 1 in. in diam., or less, dense, subsessile or on peduncles 
•25 to 1 in. loBg^:^ free from the cymes, lender, often absent. 
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Flotvers ratber more than *1 in. loiig,. caljx truncate or obscurely 
4-tootlied. PafaZs 4, white. Fruit sub-globulary smooth, pnlpy; seeds 
B or 4, compressed, grooved in fruit. Vitis tuherculata, Lawson (not of 
Wall.) in Hook. fil. FL Br..Ind. I, 656. : Oissm tuherculata, Bl. Bijdr. 
.189; Miq. FI. Ind. Bat. VoL I, pt. 2, 604. sub lanceolarium^ 

Planch. DO. Mon. Phan. V, 424. 

Penang : Curtis, ETos. J580. Pemk: Scortechini, Ho. 269.. Wray, 
Ho. 1926, 2017, 2247. King’s Collector, Hos- 1852, 8047, 8081, 6287, 
6134. 

This is no doubt closely allied to Vitis lanceolaTia, Wall, to which 
Pianclion reduces it. But the smaller and globular fruits, smaller 
leaves with fewer nerves, and the, genei'al absence of tendrils distinguish 
it well.- This is the plant which Blume called €issus tnhercidata ; but 
it is not the Vitis tnberciilata of Wallich which becomes Vilis rumlcisper^ 
ma, Lawson. For this species Mr. Lawson keeps Blmne’s specific name, 
but he changes its generic name to Vitis — a course wliich I regret 
to be unable to follow, first because there is an earlier Cissus tuhtr- 
cnlata than Blumo’s, that of Jacquin dating from the years 1797 to 
■1804 daring which that author’s Ilortns Schoeyihrnnnensis was published, 
and which is therefore the plant to wdiich any author who reduces 
Cissus to Vitis ought to give the name F. iuhereulata) ; second, because 
Blume did not call his plant Vitis hiberciilata but Cissus tiiberculata, 

15. Vitis lanceolaeia, Wall. Cat. 6013 (Quost of the letters). 
Whole plant except the iniioreseence glabrous : stems sometimes boldly 
tuberculate. Leaves usually 3-foliolate, sometimes pedately d-foliolate : 
common petiole 2 to 5 inches long ; leaflets softly coriaceous, oblong 
or elliptic-oblong, tapering to each end, sometimes obovate-oblong, 
always shortly caudate-acuminate and the edges with remote shallow 
teeth ; main neiwes 6 to 10 pairs, spreading, slightly winged on the 
lower surface: length 4*5 to 6 in., breadth 1*75 to 2*75 in., petiolules 
*4 to ‘75 in. Cymes axillary, pubernious, spreading, about 1*5 in. across, • 
on peduncles shorter than themselves. Tendrils rather short, forked. 
Floimrs 4-merous, the stigma 4-lobed. Frtdt globose-ovoid, as large as a 
cherry, white when ripe, pulpy, 1- or 2-seeded ; the seeds compressed, 
concave on one surface, rugulose. W. and A. Prod. 128 ; Wight Ic. 177 ; 
Brand. For. Flora 101; Law^s. in Hook. ffl. FI. Br. Ind. I, 660 {in 
part) ; Kurz For, Flora Burma, I, 272 : Trimen Flora Ceylon, I, 
296. Tetrastigma lanceolarimn^ Planch, in DO. Mon. Phan. Y, 424. 
Vitis murioaia^ Wall. Cat. 6015 ; W. and A. Prod. 128; Wight Ic. 740. 
Cissus lanceolana^ Roxb. 1^1. Ind. I, 412: DC. Prod. T, 632; Graham 
Oat. Bomb. PI. 83 ; Thwaites Ermm. PL Oeyl. 63, Cissus murlcaia, 
var. minor. Thwaites Enum. 63. 
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Penang :Ciirtis, No. 685, King. Singapore : Eidley No. 5711. 
Perak : ScortecWni, No. 102; Wray, No. 1889. Andamans: Knr., King s 
Collectors. Disteib. Java, Sumatra, British. India. 

Very good characters to distinguish this from its allies are that 
the main uLes of the leaves are in dried specimens winged on the 

lower surface, and that the fruit is white ^en ripe. x • 

16 ViTis Kuhstoebi, King u. sp. Whole plant except the in- 
florescence glabrous. Stems slender, the younger not lenticellate and 
the older sparsely so. Leaves pedately 5-foliolate, common petiole 2 
to 3 in. long, slender; leaflets oblong-lanceolate, shortly and abruptly 
acuminate, narrowed to the base, the outer two rounded at the base on 
the outer side; main nerves 7 to 9 pairs, prominent and slightly pa,le 
on the lower surface ; midrib stout, pale and prominent beneath : length 
2-5 to 4-5 in., breadth I'l in. to 1-75 in. ; petiolules of the lateral leaflets 
•25 in of the others about 1 in. Cymes axillary, many-flowered, branch- . 
ins condensed, about 1-5 in. across, on peduncles shorter than them- 
selves, puberuloua. Flowers -1 in. long, oblong in bud, 4-merous ; the 
calyx flat, obscurely toothed, petals puberuloua outside ; stigma broad, 
4-lobed. Fruit globular, glabrous, -35 in. in diam., without pulp : seeds 
2 obovoid, slightly compressed, ti-ansversely rugulose, with a short beak 
and a vertical groove on each side, that in front being the deepest and 
having two narrow ridges on it, -25 in. long. 

Perak : King’s Collector, Nos. 2790, 8027 : Scortechini. Pahang : 

Eidley, No. 2835. , i ir 4 w 

A species allied to 7. andamantca, King ; also obsely ajlied to 7. 

iwcnantha. Coll, and Herns!., from which however it differs in its larger 
size and very different seeds; the seed of that species being longer 
(■35' in. long), more compressed, less prominently grooved, and less 

rugulose. ^ ^ , 

17, ViTis SRME-COEDATA, Wall, var, Scorteclimii. Whole plant 

« ^^labrous ; stems dark-colonred when dry, lenticellate, without tendrils. 
%emes 3-foliolate ; conxmoii petiole 3-5 to 5 in. long : leaflets coriaceons, 
the middle oboyatc rarely ovate, the two outer elliptic, oblique ; the 
apices of all shortly cuspidate ; the edges coarsely crenate-serrate 
except in the lower third, the middle leaflet cuiieate at the base, the 
other two more or less roluided outside and oblique inside at the base ; 
both surfaces minutely reticulate, the lower paler : main nerves G or 7 
pairs, rather prominent beneath, arching .upwards ; length 4 to 5 in., 
breadth 2*5 to 3'5 in. ; petiolules oi the lateral leaflets 1 to *2 in., that 
of the middle one twice as much. Cymes leaf-opposed, umbeliately 
panicled, glabrous,. 2 to 2;5 in. in diam. (much wider in fruit), on pedun- 
cles 1'5 to 2 in, long. Flowers dicecious, numerous ; buds oblong, *15 


m. in Jengthf pentameroiis ; the calyx flat, obscurely tooilied ; petals 
pale outside, glabrous, oblong. Mipe fruit ovoid, glabrous, siiiootb, 
black, ’25 in. long ; seeds 2 or 3, if 2 plano-convex, if 3 triangular- 
convex. 

Femk.: Scorteclwnij^lv^, .317. — DistaiB. Java. Fcrbes, Nos. 823, 983. 

Scorteclnni\s specimens are in fruit only, and Forbes’s are in flower 
and have no fruits. But the two sets are so absolutely identical hi 
other respects, that I have ventured (quite contrary to niy usual 
practice) to describe the flowers from one set and fruit f mm another 
set of specimens. The species of which this ' is a variety -^vas first 
issned by Wallicli as No. 6020 of his catalogue, and was described by 
him in his own and Carey’s edition of Roxburgh’s Flora Indiea I, 4^1. 
(1824). In his Illustrations of Himalaya Botany (1839), Koyle pub- 
lished what is really otdy a glabrous form of it under the name Cusns 
Jiimalaycmaj which Sir I). Brandis in his Forest Flora of the North- 
West Provinces of India reproduces as Vztis Ilimalayana, Lawson in 
Hooker’s Flora of Bidtisli India accepts Brandis’s name as that of the 
species, and uses Wnllieli’s trivial name semi-eordafa to designate, as a 
variety, the form wliich Wallich puiblished ns a species. This state of 
matters I therefore propose to amend as follows : — 

Yitis semi cordata, \¥all. Gat. 6020 ; in Roxb. FI. Tnd., ed. Carey 
and Wall. J, 481. V, Himalayana^ Brandis, var. semheordata^ Laws, in 
Hook. fil. FI. Br. Ind. I, 656. Farthenocissus semi-cordaki^ Planch, in 
DC. Mon. Phan. Y, 451. 

Yar. 1 Moylei, Viiis MhnaJayana^ Brandis For. Flora 100 ; Law's. 
l, €. 655. Ampehpsi? Ilimnlayana^ Boyle III. Him. Bot. 149. A. neiU 
Wight Ic. 965. Cmu .9 JffmuZayuua, 4Yalp. Rep. I, 441. All 
parts glabrous, leaves membranous ; flowers less than T5 in. long. 

Yar. 2., Seoriecliimi. All, parts glabrous; leaves obs.cnrelj ser- 
rate-crennte, sometimes almost entire, coriaceous ; flowers T5 in. long. 

18. Yms CANTONiKNSiS, Seem. Bot. Hamid 370. Whole plant 
glabrous. 8tem slender, ejlindric. Learns unequally pinnate, or the 
lower pair of pitinae teimately compound ; common petiole from *5 to 
1 in. long; leqfieis small, membranous, glaucous beneath, lanceolate 
or ovate-lanceolate, acuminate, remotely sei'rate in the upper two-ihirds, 
entire and cuneate in the lower third ; main nerves S or 4 pairs, faint ; 
length -75 to 1*5 in., rarely 2 in. ; breadth *5 to *75. in., petioluks *1 to 
*2 in. Cymes umbellately-corymbose, dichotomous, about *75 in. across, 
their peduncles about 1*5 to 2 in. long. Flo^mrs snb-giobiilar, *1 in. long, 
5-merous. Calyx cupular, obscurely toothed* Feials thick, oblong ; 
disc fleshy, 5-lobed. Fruit obovoid, glabrous, *25 in. long, without pulp* 
Seeds 3 or 4, the back rounded, the face wedge-shaped. Laws, in Hcok. 
J. II, 51 
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fil. FL Bi\ Ind. I, 663. Cissm cantoniensis, Hook, ei Arn. Bot. of 
Beecliej^s Voyage 175; 0. diversifolia, Walp. in Not. Act. Acad, Loop. 
(Jar. Nat. Giir. XlX, SuppL I. ; Eepert. Bot. Syst. V, 377 ; PL Meyen. 
314. Am^elojpsis Cantoniensis^ Planch; in JDC. Mon. Plian. V, 460. 
IhiUra hypoghnca. Fiance in Walp. Ann. II, 724. 

Malacca: Griffith. Perak: ScortecLini, No. 234 ; King’s Collector, 
N0..2285. — Distrib. China, Cochin-China. 

19. ViTis QUADMOUBARIS, Wall. Cat. 5992. Stems fleshy, mncli 
contracted at the nodes, 4- winged, glabrous, leafless except when young. 
Leaves broadly cordate or reniform, sometimes 2-3-lobed, crenate-serrate, 
glabrotis. {Jyiues on short peduncles, with spreading umbellate bianclies ; 
flowers ill umbels, glabrous, 4-merous. Berry globosCj succulent, 
reddish-black when ripe, acrid, W. & A. Prodr. 125 ; Wight Ic, t. 51 ; 
Brand. For. FL 100 ; Laws, in Hook. ill. FI. Br. Ind. I, 045. C-lssns 
edulis^ Dalx. in Hook. Lond. Journ. Bot. ix. 248 ; Balz. <fe Gibs. Bomb. 
FL 40 ; Thwaites Enum. 62. Gissiis qnadrcmgidaris, Linn. Mant. 39 ; 
ILoxb. FL Ind. i. 407 ; BO. Prodr. i. 628 ; Grab. Cat. Bomb. PL 33 ; 
Dalz. &Gibs. Bomb. FL 39; Miq. FL Ind. Bat. VoL I, pt. 2, 606; 
Pianch. in DC. Mon. Phan. V, 509. SmlantJms qttadragonous, Forsk. 
Doscr. 33, t. 2.— Rheede Hort. Mai. Tii. t. 41. 

Malacca, Andaman Islands.— Distiub. British India, Ceylon,. Java, 
East Africa. 

20. Yitis adnata, Wall. Cat. 5998. Stems woody below ; the young 

shoots more or less minutely rusty -tom entose, sub-terete’ when fresh 
blit slightly farrowed. Leaves ovate-rotund, shortly' aiid sharjfly acu- 
minate, ilie edges bristle- serrate, tbe base deeply and widely cordate ; 
upper surface sub-glabrous except the pubescent nerves ; the lower 
rnsty-pubesceut especially on the midrib and nerves ; main nerves 
4 or 5 pairs, sub-ascending, prominent beneath, the lower pair branching 
outward ; length 2*25 to 5 in., breadth 1*75 to 4 in., petiole *75 to 2*25 
in. Cymes numerous, corymbose, in umbels on peduncles 1 to' 2 in. long, 
about *5 in. acix)ss, few-flowered. Floiuers *1 in. long, 4-merous ; calyx 
tomentose outside. Berry obovoid -pisiform, glabrous, black when ripe, 
succulent, generally one-seeded. W. and A. Prod, 126; Brandis Forest 
Flora N. W. Ind. 100 ; Laws, in Hook. fil. FL Ind. I, 649 : Trimen FI. 
Ceyl. 290. F. repens, Wall, (not of W. and A.) 5999B. Glssus adnata, 
Roxb. Hort. Beng. FL*Ind. I, 405: DO. Prod. I, 627: Wight. Ic, t. 
144 : Thwaites Enum. PL Ceyl. 62 ; Dalz. and Gibs. Bomb. FL 39. 
Miq. FL Ind. Bat. Yol. I, Pt. 2, 606 ; Planch, in DC, Mon Phan, Y, 494 
G. cordata, Wall. Oat. 600iA. 0, pyrrhodasys, Miq. FI, Ind. Bat. 

Suppl. 517. ? G. arisiata, BL Bijdr. 183. 

Malacca: Ridley, No. 1165. Perak: Scortechini, Nos. 129,1146; 
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King's Oollcctori Kos. 2934 ; Wray, ‘Nos. 496, 1929v— D isteib. Java, 
Sumatra, Britisli India, New Guinea, Cochin Chinav Madagascan 

21. Vrrrs euecita, Laws, in Hook. fil. Fi, Br* Inct. 1^ 646. Slems. 

woody, terete, sliglitly swollen at the nodes but not jointed, glabrous 
as are. all tlie otlier parts except the infiorescence. Leaves coriaceous, 
broadly ovate, rarely ovate-oblong, shortly and bluntly acuminate, tlie 
edges faintly and remotely serrate, the base broad and rounded or 
narrowed and sub-cuneate; both surfaces glabrous, the lower, paler * 
main nerves 4 or 5 pai!‘S, spreading, ascending, the iowmr pair branch- 
ing outwards j length 2 to 4 in., breadth Id to 2*5 in. Cymes u\ 
spreading panicles shorter than the leaves, piiberul on s. Flowers 4- 
iiicrous, pointed, the buds about *1 in. long. Calyx truncate, glabrous. 
Petals mmutoly pubescent externally. obovate, -glabrous, black 

when ripe with scanty pulp and a single seed, about *35 or *4 in. long 
when diy. 

Malacca: Maingay (Kew Distrib), 424 ; Griffith, No. 1314; Derry, 
382. Siiigapore : G. Thomson ; Ridley, No. 4748. Perak; Wray, Nos. 
1235, 1430 ; King’s Collector, Nos. 2716, 6315, 6858 . — Distkib. Sumatra : 
Porbes, No. 2534. 

Yar, branches of the cyme rufous -pubescent ; pefals al* 

most glabrous externnll^r. 

Province Wellesley: King’s Collector, No. 1606. Perak: King’s 
Collector, Nos. 794, 6429, 8402; SeorteGhini, No. 299. 

22. Yrris discolob, Dalz. in Hook. Kew Journ. Bot. Yol. 31, 

(1850), 39. Stems woody at the base only, glabrous, not glaucous, red 
when youug, sub-anguhir. Leaves ovate-lanceolate to lanceolate, 
miuate, the edges remotely bristle -serrate, the base usually nroitj or 
less deeply cordate, sometimes rounded or cuneate ; both surfaces glab- 
rous, the upper in most case.s variegated with red and white, tlio lower 
purple: main nerves 5 to 7 paii*s, the louver pair branching outwards ; 
length 2‘5 to 4 in., breadtl) *85 to 2 in., petiole *2 to 1*25 in. Cymes 
umbellate on slender peduncles, few-flowered, sparsely rufous-pubescent. 
Flowers *i in. long, oblojjg in bud, 4-merous. Calyx truncate, pefnLs- 
glabrous. Fruit globular, pyriform, glabrous, red when ripe and about 
*2 ill. in diam., pulp scanty, seed solitary. Dalz. Gibs. Bomb. FL 40 ; 
Miq. in Ann. Mms. Lugd. Bat, I, 86 ; * Laws, in Hook, fib PL Bi\ Iml. 
I, 647. F. mmgnali% Wail, Cat. 6010; W. A. Prodr. 125. ? F. 
diversifolia, Wall. Cat. 5996. ? F. costata, Wall. Gat. 6011. Cissus 

discolor, Blume Bijd. 381 ; Bot. Mag. 80, t. 4763 ; Miq. FI. Ind. Bat. Yol. I, 
Pt. 2, 606; Hassk. PL Jav. liar. 453; Planch, in DC. Mon. Phan. Y;490. 

Perak: ScortechiuL Andamans: King’s Collector. — D isteib, Java, 
Sumatra, Cochin-China, British India. 


400 G. Kiwg—Matenatsfora Mum of the Mol ay cm Peninsula. [Wo, . 

I'here is one form af tMs in which the leaves are very nearly 
Sessile : and* in many specimens the tipper leaves have shm't petioles 
and rounded bases, while the lower have long petioles and cordate 
bases. As. a rule the leaves of this plant are beantifuliy variegated 
on the upper surface, but individuals are not uncommon in which the 
ieateS ^re greeny • , 

23, Yrrrs eepbns, W. and Am, Prod. Pt Pens. Ind. t24. Stemg 
sub- terete when fresh, 4-angled when diy, glabrous, the young shoots 
glaucous. Leaves pale green, more or less broadly ovate, shortly acu- 
minate, the margins- wayy and with a few distant setose teeth, the base 
deeply and widely cordate 5 main nerves about 4 pairs, the lower 
teinching outwards; length 2*5 to 3*5 in,, breadth 1*75 to 3*25. in., 
petiole *76 to 1*5 in. Cymes few-flowered in shortly pedunculate 
compound umbels or thyrses, pubescent toward the upper part, Flowers 
pointed in bud, *1 in. long, 4-merous. Pndt globose or obovoid, ‘15 in. 
in diam. when dry, usually 1-seeded with little pulp, its pedicels re- 
curved when ripe. Laws, in Hook. fll. FI. Br. Ind. I, .646; Kurz For.: 
Flora Burma I, 275. F. ylanca, Wall, (not of Eoxb.) Cat. 5990 {for 
the most part). Cissas repe7is, Lamk. Encyc. T, 31 ; DC. Prod. I, 628; 
Miq. FL Ind. Bat. Yol. I, pt. 2, 605 ; Planch, in DC. Mon. Phan. Y, 50.1. 

F 0. cordatUf Eoxb. Fi. LuL I, 407. 

Perak; Wray, Nps. ' 1215, ■ 1858, 2142. Andamans: King’s Col- 
ieciox\ — D isteib. British India, Java. 

As was pointed out by Wallich, this differs from F. glaherrimay 
Wall, by its more deeply cordate leaves and smaller flowers. Closely 
allied to this must be the species named Omus pentagona by Boxbui-gli 
(FL Ind. I. 408) ; but Boxburgh’s description is too brief to identity ' a- 
species by in such a difficult g§nas as Vitis 5 and lie has unfortunately 
left no figure of V. pentagona' Calcutta. 

24. Yms CEEASiFOEMis, Teysm. and Binn. in Kat. Tijdsch. Ked.. 
Ind. XXIX, 251, var. Waliichii, King. Branches with pale shining 
baik, obtusely 4-angled, not winged. Leaves oblong to ovate or ovate- 
oblong, rounded sub-truncate or slightly suh-corciate at the base., the apex 
shortly and bluptly acuminate; the edges remotely crenate-serrafe; the 
teeth setose ; main nerves 5 or 6 pairs, curved, spreading : length 2 to 4 
in., breadth 1*2 to 2*4- in., petiole ‘5 to *75 in. Cymes few-flowered, lax, 
under ‘5 in. in diam., in pedicelled umbels from a common peduncle *5 to 
1 in. long, sometimes in small thyrses. , Flowers large for the genus, 4-mer- 
OLis; their buds *2 in. long, pointed.'- Calyx cup^shaped, truncate ; petals 
coriaceous. Fruit when ripe as large as a cherry and similarly coloured. 
Yitis glahermna, Wall, 5991 (in part) ; Laws, in Hook. fll. FL Br. ItuL 
1;646, {mpart). Cissus cerasiformis, Planch, in DC. Mom Phau. Y, 621. 
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Siiio’apore: Eidlej, Kos. 1924, 6380, King. Perak: Scoi-tecliini* 
Ko. 262; Wray, No. 2858: King’s Collector, Nos. 6212, 10470. — Dis- 
TXtiB. Java', Forbes 480 ; Sumatra Forbes, Nos. 2583, 2861a- 

Tiie various specimens to wbich I have givoii the vnrietal name 
Wallichii vary somewhat as to the form of their leaves, some having 
them oblong with nearly truncate bases, while others have them broadly 
ovate with slightly cordate bases. In all, however, the leaves are 
broader than tliose in the typical form found in Java and otiginally 
described by Teysmann and Binnihdyk, the bases of which are moreover 
cuneate. The large flowers and fruit, botii of the typical form and of 
tlie variety Wallichif however, at once distinguish tins from the hastate 
or sagittate-leaved species which Wallich confused with it under one 
common name as Y, gluherrlma* 

25. ViTis GLABERiMMA, Wall, ill Koxb. FI. Ind. ed. Carey, II, 476 ; 
Gat. 599, par/). A weak climber, with herbaceous sub-compressed 
4-angled slightly winged glaucous stems, the bark dark when dry. 
Leaves ovate- lanceolate, with broadly sagittate-cordate sub-liastat,e or 
snb-triincate bases, always attenuated upwards to the acute apex, the 
edges minutely and remotely bristle-serrate-crenulate ; main nerves 4 or 
5 pairs, faint, spreading, tlie lower branching outward; length 2 to 
4 in., breadth 1*2 to 1*75 in. ; petiole *6 to '8 or even 1*5 in, in the 
lower leaves. Cymes small, *3 to *6 in. in diam,, umbellate on short 
pedicels from the apex of a common peduncle *4 to *8 in. long, Flowers 
4-merous, Berry obovoid, 2-8eeded, *15 in. in diam. when dry. W^ 
and A. Prod. FI. Pen. Ind. 125 ; Laws, in Hook. hi. FI. Br. Ind, I, 646 
{in fart), Yitis hastata, Miq. in Ann. Mus. Lugd. Bat. I, 85. Vitis sayiL 
///bh’a, Laws, in Hook. hi. FI. Br. Ind. I, 645. Cissiis glaherrima'. 
Planch, in DC. Mon. Piian. Y, 498. Miq. FI. lad. Bat. 

Suppl. 517- Yitis diffusa^ Laws, in Hook. hi. FI. Br. Ind. I, 646. 

Singapore : Anderson, No. 78 ; Huilett, No. 230, King. Malacca ; 
King. Perak: Scortechipi, Wmj. Penang; Waliich, King. Kedah; 
Cui’tis No. 2606. Province Wellesley ; King. Andamans and Nicobm*s ; 
King’s Collectors. Dxstrjb. Sumatra, Bangka. 

Under the name V* glaherrima and the number 599J5 Wallich 
distributed tw^o species oi Yitis gathered partly in Penang and pai4iy 
in Singapore. These two gaihexings are not, as is usual with WalHcii 
in similar cases, distinguished by lettei’S. On two of the four sheets of 
No. 5991 which are now pi’*e«^ent in the Calcutta Herbarium, Penang” 
is given as the locality; aad these agree with the description of the 
species Yitis glaherrima from Penang which was published by* Wallich in 
Carey’s edition of Roxburgh’s Floi^a Iiidica. This Penang plant agrees 
absolutely^ with type specimens of Yitis kastata^ Miq. and Y, s<fgifhyhUa^ 
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LavTS. On tlie tliird slieet of No. 5991 no locality is noted. On tliis 
sheet is glued down a specimen of 'a di:fferent species, which I have 
identified as a variety o£ the one named F. cerasiformis by Teysmann 
and jBimiiudyk many years after the issue of WalHch’s plants. The 
fourth sheet of No. 5991 at Calcutta is occupied by stems of the latter 
and a collection of leaves of both the former and latter. The F. glaher- 
rinia of Wall. Cat. is thus a mixed species ; and as such the name- would 
have had to be dropped bad not Vyallich published a description of his 
Penang No. 5991 under that name in Carey’s edition of Eoxburgli’s Pioi*a. 

26. ' Yitis MOLUissiMA, AVall. in Roxb. FI. Iiid. ed. Carey, 11, 482. 
Stems rather slender, woody, when young softly pubescent, wlieii adult 
glabrous and shining. Leaves B-foliolate^ the common petiole 2 to 2*5 in. 
long, tomentose ; leaflets petiolulate, the lateral pair ohliqiiedy elliptic, the 
terminal obovate-elliptic, all with shortly acuminate apices, and coarsely 
hut sparsely serrate or sub-entire edges ; the lateral pair with rounded 
or sub-cordate the terminal one with a cuneate base ; upper surface 
sparsely adpressed-pubescent, the midrib and nerves rusty-tomentose ; 
the lower uniformly and softly-tomentose : main nerves 5 or 6 pairs, 
ascending, the lower branching outwaids ; length 3*25 to 5 in., breadth 
1*75 to 2*75 in,, petiolules of the lateral leaflets *25 to *4 in., tliose of 
the terminal tvviee as long ; tendrils slender. Cymes half as long* as the 
leaves; their peduncles 1*5 to 3 in. long, umbellate, spreading, many- 
branched, many-flowered, 1*5 to 2*5 in. across, minutely tomentose. 
Flowers -1 in. long, oblong, 4-merous ; calyx short, truncate; petals 
puberulous outside. Fruit oblong, *75 to 1 in. long, v.dien ripe dirty 
white, with scanty pulp and two large plano-convex seeds. Wall. Cat. 
6012 ; Laws, in Hook, hi, FI. Br. Ind. J, 656. Oissits 'mollissima^ Planch, 
in DO. Mon. Phan. Y, 575. 

. Penang; WLillicli, Curtis No. 1435. Malacca; Griffith, No. J382, 
Maingay (Kew Disbrih.)^ No. 422. Pahang: Ridley, No. lltSd, Perak: 
King’s Collector, Nos. 2744, 4223, 5848 and 10485." 

27. Yms miFOLiA, Linn. Sp. PL 203. Stems compressed, hcr!)a- 
ceous, or wmody near the base only, when young shortly and densely 
pubescent, becoming sub-glabi*ous wdtli age. Leaves 3-foIiolate, common 
petiole 1*25 to 2*25 in. long; leaflets shortly petiolulate, ovate, obovate 
or suh-rhomhoid, shortly cuspidate, coarsely serrate or dentate, the 
bases rounded, more or less pubescent on both surfaces ; main nerves 
5 or 6 pairs, slightly curved and ascending; length 1*5 to 2*5 iu., 
breadth *8 to 1*25 in., petiolules of the lateral leaflets *1 to *25, of the 
terminal twice as much ; tendrils short, slender, usually branchetl. Chj 7 }ies 
2 or 3 in. in diam., pubescent, on long peduncles leather exceeding the 
leaves, about 3-branohed, the umbellules, cymose. Flowers 4-meroiis, 
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white, abo-ot *1 in. long; the calyx truncate, short; the petals pubescent 
outside. Berry turbinate, fleshy, 2- to 4-seedecl, seeds triangular. 

mruoija, Wall. Gat. 6018 ; W. and ik. Prodr. 127; Wight Ic. 171; 
Brand. For. Fi. 101 ; Laws, in Idook. fil. FI. Br. Ind. I, 654 ; Triinen 
FI. Ceyl. I, 294 ; Planch, in DO. Mon. Phan. V, 570. F. crenata, Wall. 
Oat. 6021. CissHs trifoliata, Linn. Sp. PI. 203. 0. aiiriculafa, Eoxb. 

Wall. Oat. 60315. 0. carnosaf Roxb. FI, Ind. I, 409; DO. Prodr. I, 630; 
Grail. Oat. Bomb. PL 33 ; Dala:. and Gibs. Bomb. FI. 40. G. crenata, 
Yahl, DO. Prodr. I, 631. 0, cinerea^ Lamk. ; DO. Prodr. I, 631. 0. 

ohfusifoUa^ Lanik, Diet. I, 31 ? — Rheede Hort. Mai. vii. t. 9. 

Malacca ; TLarvey. Singapore ; FInllett, No, 95. Perak : Scorte- 
chilli. Andamans ; King’s ColIcctoiN Nicobax’S ; Kurz. — D istiub. British 
India, Java. 

28. ViTis JAPONICA, Thunbg. FI. Japan, 104. Glabrous or pubescent. 
Stems vslender. Leaves 3-foIiolate or pedately 5-foliolate; common 
petiole 1*5 to 2*5 in. long ; leaflets membranous, ovate to oblanceo- 
late, the outer oblique, all shortly acuminate and coarsely and un- 
equally serrate-dentate in the upper pai4, entire towards the narrowed 
base : main nerves, slightlj^ prominent on the under surface, 7 to 9 
pairs, straight, ascending ; length 1*5 to 4 in., breadth *85 to 1*75 in. ; 
petiolules *2 to *5 in., that of the middle leaflet sometimes even 1 in. ; 
tendrils slender, forked. Cymes spreading, branched, open, 2 to 3 in. 
across, always more or less pubeimloiis. Floivers ovoid-globose, *15 in. 
long, 4-merous. Oalyx cupular, petals broad. iFndt sub-globular, some- 
what depressed, glabrous, *25 to ‘3 in. in diam. Seeds 3 or 4, triangu- 
lar, one side convex and very rugose, the other two flat and pitted, one 
of the pits closed by a membrane. Oisstis japonica, Wiild. Sp. PL I, 659 ; 
DO. Prod. I, 632 ; Planch, in DC. Mon. Phan. Y, 561 (in part). Yitis 
mollis. Wall. Oat., No. 6025 ; Laws, in Hook. fil. FL Br. Ind. I, 660. 

Singapore, Malacca, Perak, Penang, Nicobar, Andaman Islands: 
common. — D istrib. Java, New Caledonia, Australia, Japan, China. 

The larger forms of this resemble F novemfolia. Wall., but have 
not so many leaflets. The two species are however closely allied, as 
also are the less pubescent forms of Y, peclata, Yahl. The seeds of this 
are remarkable in shape, approaching these of F novemfolia but with 
two plane sides instead of one. This is also even more closely allied to 
F. tenuifolia W. and A., from which it is indeed very often difficult to 
distinguish it, in the Herbarium at least. 

29. Yitis kotemfolja, Wall. Cat. 6030. Whole plant except the 
infloi*escence glabrous. Stems slender, striate. Leaves membranous, 
usually pedately 7- to 9-foliolate ; common petiole 2*5 to 3 in. long ; 
leaflets oblong-lanceolate, shoi’tly acuminate, entire oi" with a few exserted 
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bristle teeth near the apex, the base nai’rowed ; lower surface min n tel j 
reticulate j length 2 to 8*5 in, breadth *85 to 1*85 in. ; petioiules of the 
middle leaflets sometimes as much as 3 in, long, those of the lateral 
leaflets from *28 *to 1*25 in. ; tendrils long, slender, forked. Cymes 
axillary, puberulous, much -branched, spreading, 8 to 6 in. across, on 
peduncles as long .as the leaves. Floioers broadly ovoid in bud, *15 in. 
long, 4-merous ; the calyx Cupular, truncate ; the petals broad, minutely 
puberulous externally; disc large, cupulax', thin. Fruit ovoid or sub- 
globular, with two deep grooves, glabrous, *8 in. in diatn., without pulp ; 
seeds 2, globular, truncate and with a deep pit on one side, tlie opening 
occluded by a membrane. Laws, in Hook. fil. FI. Br. Ind. I, 662. 
Gissus novemfolia, Planch, in DC. Mon. Phan. V, 559. 

Perak: Scortechini, No. 1728 ; King’s Collector, Nos. 3245, 2736. 
Andamans: King’s Collectors. 

The plant above described agrees with Wallich’s imperfect speci- 
mens from Singapore. Tt is I'eadily recognised by the great inequality 
of the petioiules of its leaflets. The middle leaflet is usually quite free 
from the others and has a much longer petiolule than they have. 

Specie^ imperfectly Icnoivn. 

ViTTS COETACEA, DC. Prod. I, 632. A species from Timor too briefly 
described by De Candolle for accurate identification. There are in 
the Calcutta Herbarium specimens from the Andamans (King’s Col- 
lectors, No. 3000) and from Sumatra (Forbes, No. 1344), both of 
which agree with a specimen in the Kew Herbarium named V» coria- 
cea, DC. The Sumatra specimens have pedately 5- to 7-foliolate leaves ; 
the leaflets are coriaceous, glabrous, obliquely oblong or obovate-oblong, 
bluntly cuspidate, remotely sei’rate-crenate, with rounded or tapering 
bases ; they are 2*5 to 4. in. long and 1*35 to 1*75 in. broad ; the cymes 
are widely branching, nearly 3 in. across when in fruit, and on short war- 
ted peduncles 1 in. long: the fruit is ovoid-globose, *2 in. in diam., with 
a thick pericarp and no pulp. The seeds are large, solitary, ovoid, 
smooth, with shallow transverse markings and a veiy shallow vertical 
groove down each face. In the Andaman speciniiens the leaflets are 
larger and less coriaceous, the cymes are larger (6 in, wide), and the 
fruit and seeds are slightly longer. But the appearance and structure 
of the seeds is exactly the same in both ; and I believe both may be 
F. coriacea, DC. 


1896..] Gr. King — Materials for a IP lor a of the Malayan Pewlustda, 405 

Leaves simple, lowers 4j-meroiTS. 

Flowers in umbellate cjnies, not borne on 
tendrils. 

Stems tliick, succulent, 4-wiiiged 19, F, quadrangulark. 

Stems iicrbaceotis or woody. 

Leaves pubescent miderneatli. 

Leaves obloug-ovaie, witli oiaereous 

pubescence 10. V, Scorieclwdl 

Leaves ovate-rotund, witk rusty or 

rufescent pubescence 20, V. adnata. 

Leaves everywhere glabrous. 

Flowers not more than '1 in. long. 

Leaves coriaceous, their bases i*ound- 
ed or cuneate, not cordate ; fruit 
obovoid, black ... ... 

Leaves membranous, coloured 
(usually) on the upper surface, 
ovate-lanceolate or lanceolate, their 
bases usually cordate, rarely cuneato 
or rounded ; fruit i-ed... ... 22. T. discolor,. ■ 

Leaves membranous, broadly ovate, 
green, their bases deeply ail'd widely 
cordate; fruit globose or obovoid... 22. V. re^ens. 

Blowers more than *1 in, long; leaves 
rounded, sub-truncate or slightly sub- 
cordate at the base ; fruit nearly 1 in.* 
ill diam. ... 24. F. cemsiformis, 

Bdowers *2 in. or more in length ; leaves 
sagittate, sub-hastate or sub-tnincate 
at tlie base ; fruit -15 in. ill diani. ... 25. V. glaherrlma., 
l?iowers in much elongated simple, or some- 
times branching, spikes ... ... 20, F" nmcrostackya. 

Flowers in tcndrii-btuiriiig thyrses . ... 1. F. harbaia. 

Flowers in elongated laceines of sub-hori- 
tzoiitai spikes proceeding from tendrils. 

Leaves sparsely strigose and .slightly 

pubescent, not rufescent ... ... ■ 3. F. gracilis^ 

Tlie under surface of hiaves and the 
young branches and tendrils covered 
with dense adhere td ciunamoueous to- 
inentum ... ,,, 4. F. cimwjnonea- 


J. If. 52 
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Loaves compotnid, digitate. 

Indorescence of cox’ymbose or iimbellato 
leaf*opposed oi’ axillary cymes. 

Leaves trifoliolate, 

i’lowers usually 5-merous, tendrils absent 17. K semicordata, 
S’lowers 4-merous, tendrils usually pre- 
sent. 

Leaflets more or less softly tomentosd 26. F. mollissima. 

Leaflets slightly pubescent on both 

surfaces ... ... ... 27. F. trifolia. 

Leaflets glabrous on the upper, glau* 

cons on the lower, surface ... 11. Y, ^eduncidarls. 

Leaflets glabrous on both surfaces, not 

glaucous. 

Flo^vers only *05 in. long ; seeds 

convex on one surface, 3-ridged on 

the other ... ... ... 12. Y* andamanica. 

Flowex’S '1 in. long. 

Fruit dry, seeds 8-sided, excavated 

on one side ... ... 13. F. TFr^?;^^^ 

Fi'uit pulpy ; seeds compressed, 

grooved in front ... ... J4 Y. Latvsoni. 

Leaves 3- to 5-foliolate j flowers 4-merous, 

Leaflets quite glabrous. 

. Fruit pulpy } seeds compressed, con-* 
cave on one surface, convex and 
rugulose on the other ... ... 15. Y. laneeoJaria, 

Fruit dry; seeds obovoid, slightly 
compressed, shortly beaked, not 
rugulose, vertically grooved on botli 
surfaces ... ... ... 16. Y. Kunslkn, 

Leaflets glabrous or pubescent ; seeds 
triangular with, one side convex and 
very rugose, the other two sides flat 
and one of them with a membrane- 

^^'^sedpit ... 28. Y.ja'ponica. 

Leaves pedately 7- to 9-foIioIate ; seeds 
globular with one side plane and with a 
membrane-closed pit ... .^.29. Y.mvemfolm, 

Inflorescence a slender pendulous much 
elongate raceme of short horizontal spikes 
borne on a leaf-opposed tendril. 

Both surfaces of leaflets glabrous 


5^ F. ^ohjHaeliycu 
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Upper Bai'faces of leaflets glabrous except 
tbe midrib and main nerves. 

Lower surface witli pale cobwebby pubes- 
cence ... 

Lower surface rusty pubescent. 

Main nerves of leaflets 5 to 8 pairs ; 
flowers oblong, fruit obovmid-oblong, 
sb’glitlv angled 

Main nerves 8 to 10 pairs; flowers 
sub-globnlar, fruit oblong boldly 8- to 
4-angled 

'Upper surfaces of leaflets minutely rngulose- 
papillose, each papilla ending in short hair ... 
Leaves pinnate or bi-pinnate ; flowei-s 5-meroas... 


6. V. polytJiijrsa, 


7. F. ihijrsi. flora. 


8. F. euhi2X)stt. (folia. 


9, 

18. 


V, elegnns. 

F. ca77touiensis. 


2. Pterisaxthes, Biume. 

Scandent tendiii-bearing slender shrubs. Leaves simple or tri- 
foliolate, digitate or pedate. Floivei's small, 4-~5-merons, inserted on a flat- 
tened membranous raebis, a few pedicellate on the margin, the othei‘s 
sessile and sunk in the tissue of the raebis. Gahjx cupular or obscurely 
toothed. Petals deciduous. Disc cushion-like, 4- or o-angled. tffyle 
short; capitate. o bo void or globose, 1 to 4-seeded. — Dls- 

TfiiB. 4 species, all Malayan. 

Leaves simple ... ... ... 1. P. co'riacea^ 

Leaves 3-foliolate. 

Adult leaves glabrous ... ... 2. P, cissoides. 

Adult leaves riisty-tomentose beneath ... 3. P. heferanfluu 

Leaves 5-foliolate ... ... ... 4. P. ^ledafa, 

1. Pterisantues coiuacea, Korth. ex. lliq. Ann. Mns. Liigfl. Bat. 
1,95, slender, glabrous. broadly ovate, acute or acumi- 

nate, the edge^s distantly and sometimes obscurely glandulnr-dentnte, 
slightly re volute wdien dry, the base, miiiutely cordate; main nerves 
about 4 or 5 pairs, rather faint, spreading, the reticulations distinct, 
both surfaces glalmoiis and shining; length 3 to 5 in., breadth P75 to 
3*35 in., petiole *75 to 1*2^5 in. Iiijlorescence on a slender (often tendidh 
bearing) peduncle, membranous, narrowly oblong, 4 or 5 in. long' atui 
about I in. broad ; the edges wavj**, reddish when fresh. Male J!ou\ts 
4-merous, few, distant, *15 in. in diam., their pedicels *5 in. long. 
Female flowers numerous. Fruit sessile, globular, glabrous, *3 in. in 
diam. P. polita, Lawson in Hook. fll. PL Bi\ Ind. I, 663. Vitis 
Miq. Ann. Mus. Lugd. Bat. I, 85. 

In all the provinces except the Andamans and Hicobat^s : common. 
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Tli 0 firsfc aiiilior to pnt this plant into tlie genus Pleriscmihes was 
Korthals who (fide Miquel Ann. Mas. Liigd. Bat. I, 85), tlms named 
it in the Herbarium (at Leiden ?). Miquel regarded Plerhanfhes as only 
a section of Vitis, He bad therefore to find a name for tins plant in 
that genus ; and, finding the name F. em^acea pre-occupied hj a xspecies 
of Ois.ms (DO. Prod. I, 6S2), be called this F. polila, Miq. 

Yar, araneosa; Leaves often, ovate-oblong, always moi^e or less 
mfescent cobwebby beneatli. Yitis araneosa^ Miq. Ann. Mus. Liigd, 
Bat. I, 94. Oiesiis araneosa^ Miq. PI. Ind. Bat. Suppl. 517. 

Ferak: King’s Collector, Ho. 646 ; Wi’ay, Hos. 2556, 3015, 4621. 

Mr. Wray in bis field note on this says “leaves with a sbiuing 
black line round the edge on the outer margin of wbicb is a line of 
warm brown bair, midrib beneath reddish.” 

2. Pteeisaxthes cissoioes, Blame Bijdr. 193. Stems “ glabrous, 
striate. Xeam* 3 -foliolate j the middle leafiet narrowly wedge-shaped, 
the two lateral more or less oblong, rounded on the outer side, straight 
on tbe inner, all with a few obscure disiaiit teeth in the i:ipper half or 
third, entire in tbe lower ; both surfaces with deciduous arachnoid 
hairs, glabrous when adult ; main nerves about 4f pairs, spreading; 
lengirb 3 to 6 in., breadth 1*25 to 3m., petioles 1'5 to 3*5 in. ; petiolulcs 
of the middle leaflets twice as long as those of the latei'al. Flattened 
fioriferous rachis of the infiorescence variously lobed, from 2 to 6 in. long 
and less than half as broad, borne on tendril-bearing branches longw 
than the leaves, Male flowers on slender pedicels *75 in. long, 4-merous. 
Female flowers numerous. Fruit globose, *35 in. in diam., with coriaceous 
epicarp and about 4 seeds. Miquel in Linnaea, XVIII, 385, t. YIII ; 
PL Ind. Bat. I, pt. 2, 608 ; Laws, in Hook. fil. FI. Br. Ind. I, 664. Vitis 
Pterisanthes^ Miq. Ann. Mns. Liigd. Bat. I, 94. Fmhamma cordigera^ 
Grifi. Hotulae lY, 694 : Ic. PI. Asiat. t. 646. Olssusinvolncraia^ Spreng. 
Syst. lY, pt. 2, 44. Fteinsanthes involucrata, G. Don. Syst. I, 694. 

Malacca : Griffith (Kew Disk), Ho. 1299 ; Maingay, Perak : Scor- 
iechini ; King’s Collector, Hos. 727, 7914.~“DiSTETB, Java. 

3. Pterisanthes HETERANTHA, Laws, in Hook, fil. FJ. Br. Ind. I, 
664. Sie^m cobwebby when young, ultimately glabrous. Leaves 3- 
folioLate, rarely 5-£oliolate, the middle leafiet more or less wedge-shaped 
and usually broader than the obliquely ovate-oblong laterals, ( sometimes 
all three more or less oblanceolate),. acute or shortly acuminate, 
xemotely glandular-dentate in the upper part ; upper surface glabrous 
except the pubescent nerves ; the lower rusty-tomentose ; main nerves 
of leaflets about 6 paira, spreading, rather straight ; length 2 to 4*5 in., 
breadth *8 to 2*5 in., petioles *8 to 1*5 in. Flattened rachis narrowly- 
oblong, sinuate, acuminate, 3 to 5 in. long and *3 to *75 in. broad, borne 
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on a tendril-bearing peduncle shorter tbau the leaves. Flowers 4-6- 
nierous (;/?/f2e^Lawson). Fruit globular, *25 in, in diam. Fmhamma lieier- 
antha, Griff. Kotnlao TV, 694. Vitis ritfula, Miq. Ami. Mns, Liigd. Bat. 
I, 94. Gissus involucrata, Miq, (not of Spreng. ) FL Ind. Bat. SiippL 517. 

Malacca: Griffith, Main gay. Perak: Scoi’tecliini ; King’s Collector, 
Nos. 678, 1084. 

There are in Her]>. Calcutta two specimens from Perak (Wrny, 
No- 1178 and Scortechini witliout number) which apparently belong to 
this species, but which liave pedate leaves with 5 leaflet.s. 

4. Ptekisantites pedata, Laws, in Hook. fil. FI. Br. Inch I, 6G4. 
Stems sparsely pubescent when jmung, glabrous when old. Leaves 
pedate, 5-foliolate, oblaiiceolate ; the lower two smaller", the a-pex witli 
a short stout bristle, the edges remotely glandular-dentate in the upper 
part ; both surfaces, bnt especially the lower, sparsely arachnoid- hairy, 
the edge on the loiver surface densely so : main nerves of leaflets about 
4 pairs, spreading; length 2 to 8 in., Imeadtli *6 to 1-25 in. ; petiole 
about 1 in. ; petiolules about *35 in. ; those of the lower leahets rather 
shorter. Inflorescence glabrous, borne on a short tendril-bearing 
peduncle. Flowers 4-merons. Fruit unknown, 

Malacca: Griffith, Maingay (Kew' Distrib.), No. 432. 

This is known only from Griffith's and Main gay’s very scanty speci- 
mens. It may be only a pedate form of P. lieterantlia, 

3. Leea, Linn. 

Small trees, shrubs or herbs. Branches striate or sulcate, often 
herbaceous. Leaves alternate, usually very large, simple, or 1-2-3- 
pimiate; petiole often dilated at the base, stipules sheathing. Peduncles 
opposite the leaves or sub- terminal. Tendrils 0, Infloi'esceme eorjm- 
bosely-cymose. Floicers red yellow or gi^een. (Jalip 5-toathed. Pelals 
5, connate at the base and adhering to the staminal tube, revolute. 
Stamens united at the base into a 5-lobed tube, the filaments inserted 
])etween the lobes of the tube, infiexed ; anthers exserted. Ovary 
inserted on the disc, 3- to 8-celled ; style short, stigma swollen ; ovules 
1 or 2 in each cell, erect. Fr\dt 3- to 8-celled, berry -like, usually 
succulent, depressed-globular and lobed, pulp often scanty. Pyrenes 
wedge-shaped, seeds compressed. — Distrib. Species about 50, mostly 
tropical Asiatic and African, a fevr Australian. 

Leaves simple, or with 3 to 5 large pinnules. 

Leaves pubescent beneath, cymes on long 
peduncles ... ... ... I. JO, laiifolia. 

Leaves quite glabrous on both surfaces ; 
cymes on short peduncles. 

A tree ; leaflets 5 ... 


2. JJ, grand if olia* 
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A slirulb 32 to 18 in. Iiigli ; leaves simple ^ 

or at most 3-partite, teeth of staminal tube 

deeply bifid ; dowers minierons ... 3. A. shupUcifolia. 

A shrub *12 to 18 in, high : leaves never 

simple, leaflets 3 to 5, teeth of staminal 

tube faintly emarginate but not bifid ; 


flowers few 

4. 

L. pauciflora. 

Leaves pinnate or bi- or tri-pinnate, leaflets nu- 



merous. 



Leaflets glabrous on both surfaces. 



Buds oblong, cymes 9 to 24 in. across: 
flowers red ... ... ... 

Buds globular. 

5. 

L, gigantea. 

Stem and branches thorny 

Unarmed. 

6. 

L. angulata. 

Cymes not more than 8 or 9 in. 
across, spreading, lax, on long pe- 
duncles, flowers white... 

7. 

L. Samhucina, 

Cymes only 1*25 to 2*25 in. across, 
compact, flowers red ... 

8. 

L, acuminata. 

Buds obovoid and on long pedicels; 
cymes large, lax, divaricating ; flowers 
‘25 in. long ... 

9. 

L. Curtisu, 

Leaflets glabrous on both surfaces, main 
nerves winged and cxfisped and with lines 
of minute black hairs along them when 



young... 

Leaflets Iiairy underneath hut without 
glands. 

10 . 

L. ruhra. 

Cymes on long peduncles, lobes of 
staminal tube not emarginate 

Cymes on short peduncles, lobes of 

11. 

Ij» rolmsta. 

staminal tube emarginate ... 

Leaflets liairy underneath and with numer- 

12. 

Ij. javanica. 

ous flat discoid glands 

13. 

L. aeqnata. 


1. Letea latifolia, Wall. Cat. 6821. A shrub, young branches 
rusty furfuraceous-pubemlous. simply pinnate, leaflets 3 to 5, 

oblong to sub-orbicular, sub-acute or obtuse, remotely serrate, the base 
sub-cordate; upper surface glabrous; the lower paler with some 
scattered pale hairs on the midrib and 30 to 12 pairs of spreading 
neiwes, the reticulations tmnsverse and very distinct; length 9 to 12 in.*, 
breadth 6 to 11 in. Cymes on long peduncles, umbellate, with branches 
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3 to 5 in. longj shortly pubescent* . Lobes of the staminal tube riotehetl. 
KurJs For. Flora Bnrma^ I, 278 : in Journ. As. Sac. Beng., Yol. 44^ 
pt. II, p. 178 ; Clarke in Trimen’s Jouim. Bot. for 1881^ p. 138. L. 
macrophyllaj Laws, (not of Hernem.) in Hook. fil. FL Br. Ind. I^ 664, L. 
cinerea amd L, coriacea, Laws, in Hook. fil. FL Br. Ind. I, 065* 

Andaman Islands : King’s Collectors.— D xstrib. Burma. 

2. Leea graudifoL'IAj Kurz in Trimen’s Jouxui. Bot. 1875, p. 325, 
A small tree 10 to 20 feet high 5 young branches lenticeliate, glabrous^ 
sparsely yerrucose. Leaves glabrous, simply pinnate ; leaflets 5, broadly 
ovate to oblong-ovate, shortly acuminate, the edges with large shallow 
creoations or sub-entii^e j the base broad, roumied : main nerves 8 to 10 
pairs, spreading, much curved at the tips ; both surfaces glabrous, the 
reticulations not prominent : length 9 to 12 in., breadth 4 to 5 in.; 
petiolules of the terminal leaflet 2 in*, of the laterals *5 to *75 in, 
Gy rues about 4 in. across, on peduncles only about 1 in. long, trichoto- 
in on sly umbellate, the branches about i in. long, almost glabrous. 
Flowers greenish white ; lobes of staminal tube emarginate. Fruit sub- 
globular, depressed, lead-coloured when ripe. 

Kicobar Islands ; Jeiinek ; Katehal, Kurz : Bati Malv, Prain. 

This differs from L. la tifolia in having verrnculose branches, per- 
fectly glabrous obscurely reticulate leaves, and small very shortly 
pedunculate cymes. 

3, Leea simplicifolia, ZolL in Hatur en G-eneesk. Arch. II, 577. 
An nnbranched shrub 12 to 18 in. high ; stem glabrous, sparsely leiiti- 
ceilate. Leaves simple or ternate : the simple broadly elliptic, somewhat 
obovate, shortly and abruptly acuminate, the edges sinuate-serrate or 
sub-entire, the base narrowed and sometimes minutely cordate ; both 
surfaces glabrous, the lower bright bi'own wlien dry and with the 
reticulations very distinct; main nerves 9 to 12 pairs, spreading, 
rather straight; length of the simple leaves 4*5 to 9 or 12 in., breadth 
2*5 to 6*5 in., petiole *75 to 2 in. : the pinnate leaves with the lateral 
leaflets narrowly elliptic and sub-oblique, 8 to 10 in. long, and about 
3 in. wide, the terminal larger, petiolules about *3 in. loaig ; the terminal 
leaflet like the simple and with a petioiule 1*5 in. long. Gymes capitate, 
dense, about '75 in. in diam., on peduncles *5 in. or less in length. 
Flowers numerous, crowded, white : the lobes of the staminal tube with 
2 broad deep teeth. FticU sub-globular, *3 or *4 in. in diam., glabrousf-, 
dark-coloured and pulpy when ripe. Miq. FL Ind, Bat. YoL I, pt. 2, p, 
612 ; Ann. Mas. Lugd. Bat. I, 101 ; 0. B. Clarke in Trim. Journ. Bot. 
for 1881, p. 166. 

Perak: Scortechini, Ko. 1206 ; King’s Collector, Ko, 2195. — 
Sumatra, 
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4. Leea PxiuoiFLORA, King n. sp. A slirab 12 to 15 io. liigli ; the 
dems slender, glabrous, sparsely lenticeliate. Leaves pinnate, the racliises 
and petioles snb^teretc ; leaflets 3 to 5, oblong to elliptic- oblong, the ter- 
niiuai one larger and broader than the lateral, all with short rather 
blunt acuminate apex, the edges with a few remote shallow serrations 
or sometimes almost entire, the laterals slightly oblique towards the 
rounded or cuneate base ; both surfaces glabrous and shining, the reticu- 
lations veiy distinct on the lower when dry : main nerves 6 to 8 pairs, 
faint, spreading : length of the lateral leaflets 2*5 to 4‘5 in., breadth 1 to 
2'5 in,, the terminal one from 4*5 to 6 in. long, and from 2 to 3'5 in. 
broad : petiolules of the laterals '2 to '3 in. long, of the terminal about 
•75 in. Cymes terminal, capitulate, densely few-flowered, about *35 in. 
ill diam., on pedicels *35 in. long. Colour of flowers unknown ; lobes of 
staminal column broad, very slightly emarginate, covered with pale clots. 
Fruit depressed-globuhu^ deeply lobulate, glabrous, about *4 in. in diam., 
white when ripe and with little pulp. 

Perak : Scortechini, King’s Collector, No. 1113. 

This is allied to L. simplicifolia Zolh, but dllfers in its leaves which 
are never simple and which have 3 to 5 leaflets smaller than in the 
pinnate forms of L. simpliolfolia. The cymes of this are moreover 
few-flowered and much smaller than in that species, and the lobes of 
the staminal column in this are broad and very slightly emarginate or 
sub-entire, whereas in L» simpliclfolia they are more deepdy bifld than 
in any species here described. The ripe fruit of this is moreover stated 
by Kunstler to be white. 

5. Leea GiGANTBA, Grif. NotuL lY, 697 : Ic. PJ. Asiat. t. 645, 
fig, 3. A tall shrub or small tree; young branches puberulous, lenti- 
celiate. Leaves often several feet in length, 3-piimate, the rachis and 
petiole sub-terete, not winged : leaflets oblong or elliptic-oblong, shortly 
and abruptly acuminate, coarsely and sharply serrate, the base cuneate ; 
both surfaces glabrous, shining; main nerves 8 to 13 pairs, spreading ; 
the connecting veins numerous, wavy, sub-horizontal, and veiy pro- 
minent on the lower surface ; length 5 to 10 in. ; breadth 2*25 to 4 in, ; 
petiolules of lateral leaflets *3 to *75 in., the terminal two or three 
times as long. Cymes in a lax ma‘ny- branched spreading panicle from 
9 in. to 2 feet across, minutely puberulous or glabrescent. Floioers 
pm*pllsh red, the buds oblong; staminal tube with acute bifid teeth. 
Fruit depressed-globular, smooth, black when ripe, witli scanty pulp, 
*25 to *3 in. in diam. Seeds flattened, with dorsal ridge, the sides 
irregularly ribbed, Kurz in Journ. As. Soc. Bengal, Vol. 42, pt. 2, p. 
65; Vol. 44, Pt. 2, p, 178 ; For. Flora Burma, T, 280 ; 0. B. Clarko in 
Trimen’s Journ. Bot. for 1881, p. 140. B. Sambucina, Wall. Cat, 6823 B 
(in part). L. Staphyleaf Wail, Cat. 6823 K. 
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Penang : Wallicli, Stoliczka, Oixrtis, King. Johore; King. Perak ; 
Kiug^s Collector, Nos. 505, 2494. 

The specific name given to this is Unfox'tanate, as it implies that 
the plant is a large one. As a matter of fact it is a much smaller 
plant than I/, angulafa, Korth. which often forms a tree 30 feet in height; 
while this is usually a shruh about 10 feet high. This species has 
however very much larger leaves and panicles than any other Leea 
known to me. The flowe’rs of this are bluish red : the teeth of * the 
siaminai tube I find, contrary to the observations of the late Mr. 
Kurz and Mr. 0. B. Clarke, to be bifid at the apex. My coiieaguo 
Dr. Prain, to whom I have shown dissections of flowers taken from Wall. 
Oat. 6823B, (as well as from other specimens) quite agrees with me 
in this. As Mr. Clarke has remarked in his excellent Bevision of the 
Indian Species of Leea (Trimen’s Journ. Bot. for 1881, p. 100 ei sey.), 
the characters of the seeds of this plant have given rise to some dis- 
cussion. I find them to be as above described. ' The late Mr. Kiirz (in 
Jouiii. As. Soc. Beng., YoL 42, p. 65) described them thus : semma 
obtuse carinata^ later thus tuberculato-costatls,^^ which is a fairly accurate* 
account of them. In a later number of the same Journaf (Yol. 44, 
p, 178) however, he described them in these words “ seeds tubercled- 
keeled, the edges tuberelod-ribbed,” which is inaccurate. Mr. Clarke, 
disregarding Kiirz’s earlier description, and nob finding the seeds of 
this species to agree' with his later description, assumed, that Kurz must 
have had another plant before him, and for this plant Mr. Clarke has 
proposed the name (Trimen’s Journ. L c.)L» htbermtlo-semen. The very 
specimens described by Kurz as L, gigantea^ G-riff. are however, in the 
Calcutta Herbarium, and they bear that name in his own handwriti.og. 
These specimens undoubtedly agree with all the sheets of Wall. Cat, 
6823B. in the same Herbarium, which Mr, Clarke regards as true L, giga^t- 
tea. The truth probably is that tlie markings on the sides of the seeds 
which Kurz described in two Avays in the • of the Asiatic 

Society ax^e post mortem appeax^anees — an explanation which is supported 
by the facts that, in his 'Flora of Burma, Kui’z describes them in still 
another way as ‘‘ bluiitish-keeled and tubei*cled-xfibbed; ” and that nobody’s 
description agrees with Griffith’s figure (Tc. PL Asiat. t. 645, fig. 3) 
which was pi’obably drawn from fresh seeds ! Dry seeds taken from 
Hcrbai’ium specimens moreover vaxy in appeai*ance according as they 
are examined immediately after having been boiled, or after some delay : 
and this is no doubt the explanation of Kxmz’s three dilfeiing descrip- 
tions. The nearest ally of this species is undoubtedly L, samhucina, 
Wiild ; but that species has much smaller leaves, leaflets and panicles, 
and. it has green not red flowers, 

J. ji. 53 
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6. Leea angulata, Korth. ex Miq- in Ann. Mns, Lugd. Bat. I, 97. 
A buslij tree 20 to 30 feet high, the stem with many sharp thorns, the 
branches and lower part of the petioles and peduncles with a few scat- 
tered short thorns. Leaves about 1 foot long, 2- rarely 3-pinnate the 
rachis angled, channelled on the upper surface, and the common petiole 
dilated at the base ; leaflets 5, rarely 7, glabrous, narrowly oblong- 
lanceolate, shortly acuminate, distantly serrate-crenate, the terminal 
one* equal-sided at the base, the laterals oblique, all crenate ; main 
nerves 5 or 6 pairs in the lateral, and 9 to 12 pairs in the terminal 
leaflet, spreading, slightly prominent on the lower surface but not 
winged or crisped ; length of the laterals! ’5 to 2*5 in., of the terminal 
3 to 4’5 in. j breadth *85 to 1*25 in. ; petiolules *1 to *25 in. Cymes 
on glabrous slightly prickly peduncles 2 to 3*5 in. long, open, branching, 
measuring 3 in. across, almost glabrous ; hracteoles minute, lanceolate, 
in pairs. Flowers dull white. Staminal tiibe 5-toothed. Berries depress- 
ed-globose, black and jiiicy when i*ipe, *35 in. in diam. L, horrida, 
Teysm. and Binn. (name only) Cat. Hort. Bot. Bogor. ed. 1866, 
'p* 169. X. Malayana, Scortechini MSS. L. aculeata^ C. B. Clarke 

(not of Blume) in Trimen’s Jouni. Bot. for 1881, p. 105. 

Perak : Wray, Nos. 3325, 3803 ; Scortechini, No. 1829 ; King’s 
Collector, Nos. 1145, 7066. Pahang: Bidley, No. 2583. Nicobar Is- 
lands: Kurz, King’s Collector. — Djsthib. Java. 

This difEers from L. aculeatOf Bl. in being a larger plant and in 
having white, not red, flowers. L. aculeata has moreover simply pinnate 
leaves with about seven leaflets of larger size than in this ; the rachis 
in the leaves of that moreover is not winged, nor is the base of the 
petiole dilated. 

7. Leea sambucina, Willd. Sp. PI. I, 1177. A shrub 4 to 10 feet 
high; young bi’anches deciduously adpressed-rusty-puberuious. Leaves 
15 to 20 in, long, 2- rarely S-pinnate, the rachis and petiole not winged : 
leaflets oblong or elliptic^ shortly and sharply acuminate, coarsely and 
sometimes rather unequally serrate, the base slightly cuneate; both 
surfaces quite glabrous; main nerves 7 to 12 pairs, rather prominent 
beneath, spreading; veins not prominent, transverse; length 3 to 6 or 
even 9 in., breadth 1-5 to 3 in. ; petiolules of the lateral leaflets *2 to 
'4 in., the terminal one two or three times as long. Cymes on stout 
peduncles several inches long, (sometimes 6 in.), spreading, rather lax, 
almost glabrous, not usually more than 8 or 9 in. across. Floioers 
greenish- white, the buds sub-globular : staminal tube yellowish-white, 
its lobes notched. Fruit depressed-globular, smooth, black, pulp scanty, 
•3 in. in diam. Boxh. Hort. Beng. 18 ; PL Ind. ed. Carey II, 470 ; 
DO. Prodr. I, 633; Wall. Cat. 6823, A, C, and part of B; Blume Bijd, 
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196 ^ Grriff. Kotal. IV, 698; Ic. PL Asiat. t. 644, fig. 1, t 645, figs. 6, 8; 
Decne in Ann. Mns. d’ Hist. Hat. Ill, 445 ; Miq, FI. Ind. Bat. I, pt. 2, 
611; in Ann. Mus. Lngd. Bat. I, 98, (only in part, and perhaps not at 
all); Laws, in FI. BriL Ind. I, 666, (partly)] Brand. For. Fi. 102; 
Knrz in Jonrn. As. Soc. 44, 11,179; For. FI. Burma I, 279 ; (not of 
Bentli. nor of Baker.) ; C. B. Clarke in Trimen’s Jourii, Bot. for 1881, 
p. 139, L, StapJiylea^ Roxb. Hort. Beng. )8; FI. Ind. ed. Carey II, 
471; Wall. Cat. 6824, F. I.; W. and A. Prodr. 132; Wight Ic. t. 78; . 
Balz. and Gribs. Bomb. FL 41 ; Tliwaites Ennm. PI. Zeyl. 64. L. OttiUs, 
DC., Prodr. I, 636. Leea viridiflora, Planeb. Hort, Donat. 6. Aquilicia 
Sambucdna, Linn. Mant. 211; Gav. Dissert. YII, t. 218. StapJiylea 
* indica^ Bm^m. FL Ind. 75, t. 24, fig. 2. Aqtdlicia Oitilis, Gaeitn. Friict. 
I, 275. Of tills zeylanica, Gaertn. Frnct. t. 57. Gastonia Naluga^ Lamk. 
Diet. II, t. 611. Gilihertia Nahiga, DC. Prodr. lY, 256. Rnmpli. Herb. 
Amb. lY, t, 45. Rheede Hort. MaL II, t. 26. 

Penang: Wallich, Cartis. Singapore : Hnllett. Malacca: Maingaj 
(Kew Distrib.), No. 433. Andaman Islands: very common. — Distrib. 
British India. 

This species is rare in the Malayan Peninsnla, but very common 
in the Andamans. It forms a bush of about the same size as L, giganteoy 
Griff., from which it is readily distinguished by its smaller leaves and 
panicles and by its green fiowex’s. I have followed Mr. ’C. B. Clarke 
implicitly as to the synonymy of this species as given in his excellent 
paper in Trimen’s Journal of Botany. 

Yar. hiserratUy Miq. Ann. Mus. Lugd. Bat, I, 99. Serrations of 
the leaves very unequal, sometimes alternately large and small. L» 
hiserrata Miq. FL Ind. Bat. Suppi. 518. 

Perak : King’s Collector, No, 3282. Singapore : Ridley, No. 4746. 
Distrib. Bangka. 

8. Lrea acuminata, Wall. Cat. 6830. An undex*-shrub 2 to 3 feet 
high ; young branches glabrous. Leaves usually pinnate, but one of the 
lower pinnae often pinnulate,; the racMs not winged, the petiole very 
slightly dilated at the base ; leaflets oblong, rarely ovate-oblong, sharply 
acuminate, slightly and unequally serrate, the base rounded or slightly 
cuneate : both surfaces glabrous, sometimes dotted ; main nerves 10 to 
12 pairs, rather prominent beneath, the veins sub-horizontal : length 
2'5 to 8 in., breadth *75 to 2 in. Gymes compact, 1*25 to 2*25 in. across, 
many-fiowered, the branches short, minutely rusty-pubescent, on pedun- 
cles varying from 1 to 3 in. long. Flowers coral-red, sub-globu^r, 
bracts and bracteoles usually absent ; lobes of the staminal tube broad, 
emarginate. Fruit depressed-globular, red when ripe, “25 in, in diam. 

0. B. Clarke in Trimen’s Jourii. Bot. for 1881, 102. L. samhucinay Lawsv. 
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(not of Willd.) in Hook, fil, M. Br. Ind. I, 666 (in part). JD. laeta, Wall. 
Cat. 6831 A and B ; Knrz in Journ. As. Soc. Beng., Yol. 42, pt. 2, p. 65 * 
Yol 44, pt. 2, p. 179: For. Flora Burma, I, 278; 0. B. Clarke Z. r., 
p. 103. L. sanguinea^ Wall. Cat. 6824. 

Andaman Islands : common. — Distrib. Along the base of the 
Eastern Himalayaj the Assam Range and Burma. 

I cannot see how Wallich’s two sets of specimens named L. acumi- 
nata and L. laeta are to be distinguished as species — the solitary differ- 
ence which I can find between them being that, in L, laeta the cymes 
are mere condensed and have shorter peduncles than in L, acuminata, 
I have therefore, in spite of the high authority of Mr. C. B. Clarke 
who keeps them distinct, ventured to unite them. The species, as 
I understand it,, is allied to L, sambucina, Willd., but is a much smaller 
plant and has coral-red, not green, flowers in rusty-pubescent con- 
densed cymes, and red fruit. 

9. Lbeia Curtisit, King n. sp. An erect shrub 4 to 5 feet high : 
young shoots deciduously puberulous. Leares 2*5 to 3 feet long, bi- 
pinnate, the rachises channelled, the petiole terete ; leaflets elliptic or 
oblong-elliptic, shortly caudate-acuminate, remotely crenate, the bases 
cuneate; both surfaces glabrous, the lower transversely reticulate; 
main nerves 5 or 6 pairs, curved, sub-ascending, prominent on the lower 
surface ; length 3*5 to 4*5 in., breadth 1*5 to 2 in. : petiohdes of the 
lateral leaflets about *3 in., of the terminal 1*5 in. Cymes on a long 
stout peduncle, umbellate, branched ; the branches lax, spreading, few*^ 
flowered. Flo7i>ers largo, obo^oid, in pairs with deciduous bracteoles 
at the bnse. Galyai glandular-hairy, pure white, its lobes spreadincr. 
Petals reflexed,* whitish-yellow, teeth of staminnl tube entire. Frttit 
unknown. 

Perak : on Waterloo Peak, alt. 1500 feet ; Curtis, No. 2872. 

Collected only by Mb'. Cnrtis who describes the young leaflets as 

beautifully marked with silrery-grey variegations along both sides of 

their midribs. This appears in its foliage to resemble the imperfoctlv 
known Bornean species Z. anialilis the leaflets of which, however have 
more nerves and more serrations. ^ 

10. Leea eubra, Blume Bijdr. 197. A shrub 1 to 6 feet hio-h • 
young bnmehes minutely scaly-pnbesoent, ultimately glabrous. LelJs 

7 frf sometimes sliglitly winged : 

leaflets Z to 5, ovate to ovate-oblong, shortly acuminate, coarsely serrate 
rounded or sub-ouneate at the base, sub-sessile ; main nerves 6 to 
0 pairs, wmpd and crisped and, in young leaves, with minute black 
hair along their sides, otherwise glabrous on both surfaces. Cymes on 
peduncles 5 to 2-o m. long, fnrfuraceons rnsty-pnberulous, condensed 
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but miicli braiiclied, 2 to 3 in. in diam.^ bracts and bracteoles absent* 
FloiDers red. Lohes of tbe staminal tube notched . Berries *25 in. in 
diam. Dene, in Ann. Mas. d'Hist. ISTat. Ill, 445 ; Hassk. PL Jav. Ear. 
453; Miq. FI. Ind. Bat. I, pt. 11, .610; Ann, Mns, Lngd. Bat. T, 96; 
Kiirz in Jonrn. As. Soc. Beng., Yol. 44, II, 180 ; For. Flora Burma, I, 
279; 0. B. Clarke Jonrn. Bot. for 1881, p. 104. L. sanyidnea, Kiirz in 
Jonrn. As. Soc., Yol. 42, II, 66 ? L, coccinea, Knrz (not of Planch.) 
? L. polypliylla, Miq. FI. Ind. Bat. Yol. I, pt. 2, p. 610. 

Singapore : Ridley, Ko. 1928. Pahang : Ridley, Ko. 2433. Penang : 
Curtis, Ro. 1107. Quedah : King’s Collector, hTo. 1716; Curtis, 
Kos. 2601 and 2645 , — ^Distrib. Burma, Eastern Bengal. 

This, as his specimen in Herb. Calcutta shows, is what Kurz 
referred to L, coccinea, Planch. (For. Flora Burmah, I, 278.) 

11. Lbea robusta, Roxb. Plort. Beng. 18; FI. Ind. ed. Carey II, 
468; ed. 1832 II, 655. A shrub 5 or 6 feet high: young branches 
with coarse rusty deciduous pubescence. Leaves from pinnate to tri- 
pinnate, the x^achis and petioles angled, minutely lepidote, not wdnged 
or dilated ; leaflets oblong to elliptic-oblong, acuminate, remotely and 
unequally sei’vate (sometimes obsoletely seiu’ate) ; the lower broad and 
rounded at the base, the terminal one cimeate : main nerves 8 to 12 
pairs, ascending, the,, connecting veins faint; upper siu’face spai’sely 
strigose; the lower shortly pubescent, eglandulai-, the nerves spax’sely 
strigose. Cymes on long peduncles, spax’sely umbellate, minutely tomen- 
tose ; bracteoles linear, deciduous. Flotuers greenish, lobes of staminal 
tube grooved outside but hot bifid at the apex depressed-globose, 
•25 in. ill diam,, black when ripe, the pulp veiy scanty. V7all. Cat. 
6826 ; W. and A. Prod. 132 ; Kux'z in Journ. As. Soc. Beng., Yol. 44, 
pt. 2, pp. 178, 180; Foi\ Flora Burma, I, 279; 0. B. Ciai‘ke in Trimen’s 
Journ. Bot. for 1881,. .p. 164. L. aspera, Wall. Cat. (not- of Eclgew.) 
6825. L, diffusa, Laws, in Hook. fil. FI. Br. Ind. I, 667. 

Singapore : Ridley, JSTo. 3788. Andaman Islands : King’s Col- 
lectors, — D istrto. British India. 

Roxburgh founded tliis species on specimens collected in the 
Kortheim Oircars, but none of his original material is now extant. 
Specimens collected within recent years by Mr. J. S. Gramhio in Gaujam 
(which is practically Roxburgh’s Northern Ciimrs) dry of a veiy pale 
coloui’, and have narx^owly oblong leaflets with a few short hairs on tho 
neiwes beneath. In shape and colour they are distinguished from 
Wallich’s owui specimens of his ’6. parallela from Burma by a single 
chai^actei’, which is that the adult leaves of L. parallela are quite glabrous 
beneath. But specimens i^ecently obtained from Wallich’s collecting 
gi’ound in Upper Burma show that the leaflets of L. parallela ai’e, -when 
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yoTing, pnbeHcent beneath. As the only distingnisliing character thus 
breaks down, 1 cannot see bow L,.]parallela is to be kept up as a species. 
After examining with great care “a very large suite of Indian Leeas, 
I cannot see how L, aspera, Edgew. and L. Jierbacea, Ham., ai'e to be 
kept up as more than varieties of L. o'ohusta. Mr. Curtis collected in 
Selangor (Herb. Curtis, Ho. 2329) specimens without flowers which may 
belong to this species. The fruit is however larger than in typical 
L. Tohusta and has the appearance of having been also more pulpy. 

12. Leea JAVAisriCA, Blume Bijd. 197. A large shrub : young bran- 
ches slightly scaberulpus. Leaves pinnate, the lower bi-pinnate ; the 
rachises channelled above, not winged ; petiole not dilated at the base, 
all deciduously and minutely tomentose: leaflets oblong or elliptic- 
oblong, shortly acuminate, shortly serrate-dentate, the bases rounded : 
upper surface glabrous, the midrib and nerves puberulous : lower sur- 
face rusty-pubescent especially on the nerves, dark-red when dry : main 
nerves 10 to 12 pairs, spreading, curving, prominent beneath ; connecting 
veins distinct, sub-horizontal; length 3*5 to 10 in., breadth 1*75 to 
3 in. ; petiolules of the lateral leaflets *15 to *25 in., of the terminal 
1 in. or more. Cymes on rather short peduncles, umbellate, spreading, 
many-fiowered, 3 or 4 in. across, minutely rusty-tomentose ; hracteoles 
minute, deciduous. Flowers greenish-white ; lobes of staminal tube 
broad, emarginate. Fruit depressed-globular, bluish-black when ripe, 
•Sin. in diam, Miq, El. Ind. Bat. Yol. I, pt. 2, p. 610 : Ann, Mas. Lugd. 
Bat. I, 100 ; 0. B. Clarke in Trimen’s Journ. Bot. for 1881. p. 165. 

Perak : King’s Collector, Hos. 552 and 8368. Singapore : Schom- 
burgh. — D istrib ; Java, Celebes. Sumatra, Forbes, Ho. 1395. 

This is closely allied to L. sundiaca, Miq. which however has red 
flowers. It is also allied to L. aequata Linn . and to L. rohusta, Roxb. 

13. L^Jea aequata, Linn. Mant. 124. A shrub 4 to 10 feet high : 
young shoots deciduously pubescent, scaberuious. Leaves bi-pinnate, 
the rachises angled and pubescent, not winged, and the base of the 
petiole not dilated ; leaflets narrowly oblong, rarely ovate-oblong, 
sharply acuminate, distantly and rather unequally serrate, the base 
usually rounded, rarely cuneate but sometimes oblique ; upper surface 
■with scattered setae especially on the midrib and nerves, otherwise 
glabrous ; the lower surface setose-pubescent especially on the nerves, 
and with numerous circular discs ; main nerves 7 to 12 pairs, spreading, 
ascending, curved ; connecting veins horizontal, distinct ; length 3 to 
7 in,, breadth 1 to 1*75 in. ; petiolules of the lateral leaflets *15 to *3 in., 
of the terminal about 1 in, Gymes sessile or on peduncles up to 1*5 
in, long, tomentose ; bracts broad, caducous. Flowers white, teeth of 
staminal tube bifid. Fruit depressed-globular, black when ripe, pulp 
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scanty, ’25 in. in diani. Miq. in Ann. Mus. Lngd. Bat. I, 98 : Kurz in 
Journ. As. Soc. Bewg. Vol. 44, pt. 2, pp. 178, 180; Flora Burma I, 281 ; 
C. B, Clarke in Trimen’s Journ, Bot. for 1881, 168. L. hirta, Horneni. 
Hort. Hafn. I, 237 : Roxb. FL Ind, ed. Carey II, 469 : ed. 1832 II, 
656; Blame Bijdr. 197 ; Miq. FL Ind. Bat, Vol. I, pt, 2, p. 612 ; Wall, 
Oat. 6822 ; Dene in Ann. Mus. d’Hisii. Nat. Ill, 446; Miq, FL Ind. Bat. 
I, pt. 2, p. 612 ; Lawson in Hook. fil. FL Br. Ind, I, 668. L. hirsata^ 
BL Bijdr. ; Miq. FL Ind. Bat. I, pt. 2, p. 612. 

Perak : Scorteebini, King’s Collector, No. 4387. Quedab : King’s 
Collector, No. 1725. Andaman Islands : Kurz, King’s Collector. — 
DismiB.. Java, Sumatra. 

This species is, as Mr. C. B. Clarke Las well pointed out, at once 
recognisable by the curious glandular discs on the under surface of the 
leaf — a character found in no other species of the genus. 


Order XXXIV. SAPiNDACEiE. 

Trees, shrubs, or rarely climbing herbs. Leaves alternate, rarely 
opposite, exstipulate or occasionally stipulate, pinnate, palrnate-tri folio- 
late or simple ; leaflets opposite or alternate, * entire or dentate, rarely 
lobed. Flowers mostly polygamo-dicBcious and small, usually either 
irregular or unsymmetricaL Galyas mostly 4-5 -lobed, or with 4-5 sepals, 
sepals or lobes often unequal, imbricate or valvate in the bud. Petals free, 
equal or unequal, usually 4-5 or 0, often bearded or squamate at the base 
within. Disc annular or unilateral, rarely (in d dowers) deficieht. 
Stamens 5-10, inserted inside the disc at the base of the ovary or out- 
side or on the disc, sometimes unilateral ; anthers 2 -celled, basifixed or 
versatile ; filaments often pubescent, almost always free. Ovary centric 
or excentric, entire or lobed, or sometimes divided nea^’ly to the base, 
1-3-celled. Style simple or divided, usually terminal ; stigma usually 
simple. Ovules usually 1 rarely 2 or more in each cell, affixed 
to the axis of the ovary, ascending. Fruit capsular or indeliiscent, 
entire or lobed, sometimes winged. Seeds globose or compressed, arillate 
or naked, exalbuminous, rarely albuminous. Embryo usually thick, 
sometimes plicate or spirally couvolate. — Dxsteib. About 550 to 800 
species scattered over the whole world. 
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Ovules Bollfcary in each loculus of the ovary. 

Leaves trifoliolate ; inner cotyledon transversely bi-pli- 
cate j disc unsyin metrical. 

Scandent tendril-bearing Lerbs or shrubs with 3-f oliolate 
leaves j petals with cuoullate crested scales; fruit a 

membranous S-celled capsule ... ... ... 1. CAiiDiosFERMaM. 

Hrect shrubs or trees without tendrils; leaves 1- to 3- 
foliolate ; scales of petals emarginate ; fruit (by abor- 
tion) with 2 or 1 globose indehiscont baccate cocci ... 2. Allophvlus. 
Leaves (except in Faranephelimi) equally pinnate (simple 
in oiiQ Aphania) I cotyledons curved or sub-oiroinate, rarely 
sub-diplicolobate ; disc symmetrical or unsymmetrical. 

Fruit indehiscent. 

Seeds without arillus. 

Fruit 1- to ,3-coccouSj two of the segments small 

and imperfect or obsolete, the developed one sub- 

globose and fleshy, testa of seed bony ; sepals and 

petals oblong, the basal scales of the petals entire 3. Ditteuasma. 

Fruit 1- to 3-lobed to the base, the lobes diverging, 

oblong ; the testa of the seed membranous ; sepals 

orbicular; petals obovate, their basal scale lobed... 4, Ebigolossum. 

Fruit deeply divided into 2 rarely 3 ellipsoid or 

sub-3-gonous divergent lobes united only at their 

bases ; sepals more or less orbicular ; petals smaller 

with 2 infolded basal auricles or with 2 basal scales 5. Aphania. 

Fruit sulcate, never lobed ; inflorescence often from 
the branches. 

Fruit sub-ligneous, 3-celled, 3-aagIed ; flowers 
^symmetrical, scales of petals crested : lower 
pinnules of leaver's not stipule-like ... 6. Lepisanthes. 

Fruit baccate, fleshy, incompletely septate ; 
scales of petals not crested ; lower pinnules of 
leaves stipule-like ... ... ... 7. Otopuora. 

Seeds arillate. 

Fruit coccate or deeply sulcate/ arillus adnate to 
the testa with a free edge round the mlcropyle. 
jMicropyle near the hilum ; calyx-lobes 4 to 5, 
petaloid, concave, broadly imbricate ; fruit muri- 
catecl ... ... ... 8. Xeeospekmpm. 

Micropyle remote from the hilum : calyx lobes 
small, valvate, petals sometimes 0 ; fruit muri- 
cated or tuberoled or obsoletely so ... ... 9. NepHeeium. 

Micropyle intermediate between the base and 
apex of the seed; lower leaflets stipule-like; 
fruit quite smooth ... ... 10 . Pometia. 

Fruit dehiscent, often produced into false wings ; seeds 
usually arillate. 

Calyx polysepalous, imbricate in two series; buds 
sub-globose ; petals with 2 crested basal scales ; fruit 
3-winged or 3-lobed, arillus caudate ... n. Guioa. 
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Oalyx gamosepalous, dentate or lobed.; petals witK 
. ^ two crested basal scales ; fruit large, pyi'iform, with 
thick pericarp, obtusely S-angled, not lobed 
Petals with 2 crestless basal scales, or sometimes 
absent j fruit with the cocci quite distinct and divari- 
cate ; disc sub-entire, annular. 

Arillus enclosing the whole or nearly the whole of 
the seed, not appeudiculate at the base 
Arillus with 2 spur-like processes at its base ; 
fruit pyriform or globose, 3-iobed 
Petals peltate-infuudibuliform, the single largo basal 
scale being connate with each petal by its edges. 
Ovary 2-celled ; fruit obovate, the pericarp coria- 
ceous, the arillus fleshy, basal ; the leaves equally 
pinnate, flower buds oval, pointed 
Ovary 3-ce21ed,* fruit with the pericarp woody, 
tubercular or echinate ,* flowei'-buds sub-globose ... 

Ovules 2 or more in each loculus of the ovary. 

Leaves simple, esstipulate : stamens inserted outside the 
disc ; the capsule much compressed, membranous, winged, 
seeds ex-ariilate 

Leaves pinnate, exstipulate ; stamens inserted inside the 
disc j capsule coriaceous, inflated, sub -compressed, reni- 
form, 2-collod, not winged ; seeds arillate 
Leaves pinnate, stipulate ; stamens inserted outside the 
lobed disc ; fruit more or less fleshy, sub-globose, B-celled, 
indehiscent ; seeds without arillus 


12. Trigonachkas* 


1-3. 


14. 


15. 


16. 


AllY'fiSRA. 

MlSCHOOARPlTii 

LEPlDOPETALTJ\f* 

Paranepiieliu.m. 


17. 'Dodonvvea. 


IS. Harpullia. 


19. Toepinia. 


1 . 


Cardiosperhum^ Linn. 


'Climbing tendril-bearing herbs with alternate exstipulate leaves, 
biternate coarsely dentate leaflets, axillary racemes, and irregular' 
polygamo-dicecious flowers* Sepals 4, imbricate, concave, the 2 outer 
small. Petals 4, in pairs, the larger two with a scale above the base ; the 
two smaller inferior, remote from the stamens, each furnished with a 
small crested scale. Bisc unilateral, undulate, almost reduced to 2 
round or linear glands opposite the lower petals* Stamens 8, exeentric ; 
filaments free or connate at base ; the 4 nearest to the glands shorter 
than the rest. Ovary sessile or sub-sessile, 3-celled j style short, trifid ; 
ovules solitary, ascending. Capsule membranous, 3-ceIled, 3-valved, 
inflated, loculicidal. Seeds globose, usually arillate at the base, exalbu- 
minous, testa crustaeeous ; cotyledo7is large, transversely condiiplicate. — 
Bistrib. About 30 species, mostly Tropical American and Tropical 
African. 

Carjdiospermum Halicacabum, Linn, Sp. PI. ed. I, 366. Annual 
or perennial ; the branches slender, striate, sparsely pubescent or sub- 
glabrous. Leaflets deltoidj acuminate^ deeply, and sharply lobed, 
J. n. fi4 
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glabrous or sparsely pubescent. Flowers wliite, ‘35 in. long. GapsuU 
globose or pyriform, mucb inflated, Teined, *75 to r25 in. broad- 
tr. & A. Prodr, I, 109 ; Wall. Oat. 8030 ; Griff. E'otnl. lY, 546 ; Ic. PL 
Asiat. lY, t. 599, f. 3 ; Dal®. & Gibs. Bomb. FI. 34 ; Wight Ic, t. 508 ; 
Thwaites Enum. 54 ; Eoxb. FI. Ind. II, 292 ; Bot. Mag. t. 1049 ; Grab. 
Oat. Bomb. PL 28 ; Boiss. FI. Orient. I, 945 ; Bentb. FI. Austral. I, 453 ; 
Hiern in Hook. fil. FL Br. Ind. I, 670. 0. rnwrocarpum-j H. B. K, Nov. 

Gen, &Sp. PL Y,.104; Baker I, c. 418, with syn. — Bbeede Hort. MaL 
VIII, Y, 28 5 Eumpb, Herb. Amboin. YI, t. 24, f. 2. 

In all the provinces, but usually only near settlements. Bistrib. 
Brltisb India, Ceylon, and most tropical countries. 

A form of this with ratber small and ob-deltoid capsules bas been 
kept up as a species by some authors under the name 0 . microcarpumy 
H. B. K. ; but, as there are innumerable gradations from the globular 
capsule besides much difference in size, I do not consider that it deserves 
even varietal rank. The allied species 0. canescena, Wall, grows in the 
south of India and in Burmah along with this, but , is always dis- 
tinguishable by its more bluntly lobed leaflets canescent beneath. 

2, Allofhylxjs, Linn. 

Erect shrubs or trees. Leuven alternate, exstipulate, 1- to S-folioIafce, 
Bacemes simple or branched, a:^illary. Flowers irregular, small, poly- 
gamo-dioecious, globose, sub-sessile. Seyals 4, in pairs, much imbiicate, 
concave, unequal. Fetah4:, small, glabrous, with a villous emarginate 
scale above the claw. Disc one-sided, with a gland opposite each 
petal. Stamens 8, inserted inside the disc. Ovary 2-lobed, with 2 cells 
and a solitary ovule in each. Style stout, stigma 2-3-lobed. Fruit- 
bi-coccous (usually one suppressed), ovoid, epicarp dry and coiuaceous. 
Seed with a small fleshy arillus, embryo curved, cotyledons plicate. 
Bistrib: — about tweuty-five species all tropical and mostly. American. 

Allophylus Oobbb, Biume Rnmphia III, 131. A small tree 
or shrub ; young branches glabrous to tomentose. Leaves 3-foliolate ; 
leaflets ovate-lanceolate to elliptic-ovate, acute or acuminate, remotely 
serrate or almost entire, rarely crenate, the base cuneate often 
oblique and always entire: upper surface glabrous to sparsely pubes- 
cent, the lower gkberulous to tomentose ; length 1 to 10 in., breadth 
•5 to 4 in. ; lateral petiolules ‘2 to ‘3 in., the central twice as long 
or longer. Inflorescence 3 to 9 in. long j the flotvers small, yellov^ 
ish or whitish, on short pedicels. Fruit globose, '25 in. in diam. 
red, shining. Hiern in Book. fil. FL Br. Ind. I, 673: Kurz For! 
Flora, Burma. I, 299. Mhus Coble, Linn. Sp. PL ed. I, 267, Orni- 
tropUCobbe, Willd. Sp. PL II, 322; Eoxb. FL Ind. II, 268. Umbis 
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triphylla, Burm. PI. Ind. 89, t. 32, f. 1. O. ScJimidelia^ Pers. Syn. I, 
412. Sckmidelia Kohhe, Lamk. 111. JI, 443, t. 812, f. 2. S. Goble, DO, 
Frodr. I, 610; W. and A. Prodr. 109; Orak. Cat Bomb. PL 29; Wight 
III. I, 141; Wight Ic. t. 964; Thwaites Ennm. <55. Toxicodendrum 
Cohhe, G^vtn, Pruct. I, 207, t. 44, f. 5. 0. Boxb. Oor. PL I, 

t. 61 ; PL Ind. II, 266. 0. serrata, BO. Le. ; Wight 111. I, 141 ; 

W. and A. Prodr. 110; Benth. PL AostraL I, 455; Vail. Oat. 8061 
( 0. Malabarica, Hb, Madr. )• 8. rmenvosa, Linn. Mant. 67 ; Wall. Oat, 

8059. 0. Aporetica, Roxb. Hort. Bong. 28; PL Ind. II, 264. Aporetica 
iernata^ J. R. and G-. Forst. Oharact. Ben. PL 132, t. 66. Of villosa, 
Roxb. Hort, Beng. 28 ; PL Ind. Z.c. 265. Sf. mllosa, Wight Ic. t. 401 ; 
Thwaites, Lc. ; Wall. Cat. 8060. Bheedi% Wight Ic. t. 964; Spic. 
hTeilgh, Bot. 33. 0. glabra, Roxb. Hort. Beng. 28 ; Pi. Ind, Lo. 267. 

Alhphyllus lanatus, Roxb. Hort, Bang. 88 ; PL Ind. II, 263. 8. disfa- 
chya, DC. Lc. 610. S, Aporetica, Wall. Cat. 8058; Knrz in Journ. As. 
Soo. Beng. 1870, 11, 74. 8. glabra. Wall. Cat. 8057 ; Stend. Kom. ed, 
2, II, 531, Pometia termta, O. Porst. PI. Ins. Anstr. Prodr. 74 ( 1786), ? 
S. dentata, Wall, ex Voigt Hort. Sub. Calc. 93. Schmidelia (^Alhphyllus) 
ornitrxyphioides. Herb. Roxb. ; Wall. Cat. 8055. 8* adeiwphylla, Wall. 
Cat. 8063. 8* vestiia, Wall. Cat. SOB^* 8* Umvrensis, DC. Prodr. I, 
611. 8. orientalis, Sw. PL Ind. Occ. II, 666. 8, ternata, Cambess. in 
Mem. Mus. Par. XVIIl, 24. 0. Hort. ex Stend. Xom. ed. 2, II, 


racemom^ 

serrata. 

mlhsa* 


glabra* 

Ajporetim, 


distachya, 

Kheedii** 
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3. Dittelasma, Hook fil. 

A tree. Leaves alternate, pinnate, exstipnlate ; leaflets snbopposite 
or alternate, entire. PiimcZes terminal, bracteate. PZowers . polygamo- 
monoecious. Sepals 5, oblong, rounded at the apex, unequal. Petals 4 
erect, oblong, concave, tomentose outside, the place of the fifth vacant : 
scale large obovate-oblong, densely shaggy-crested, incurved at the apex.' 
Lise semilunate-annular, much wider at one side, glabrous. Stamens 
8, inserted around the base of the ovary, unequal ; filaments villous, 
slender at the tip ; anthers small, shortly exserted. Ovary sub-globose 
glabrous, 3-lobed, 3-celled, contracted at the apex into a short erect style, 
stigma shortly 3-lobed; ovule solitary in each cell. JVnit 1-3-cocoons,' 
2 segments usually smaller or obsolete, rather fleshy, iudehiscent. Seed 
globose, exarillate, exalbuminous ; testa thick, bony; embryo curved- 
cotyledons large, unequal, incurved ; rad,icle short, incumbent.— D istrib! 
A single species. 

Djttelasma Raeak, Hook. fil. in Benth. and Hook. fil. Gen. 
Plantar. I, 396. A tree 50 or 60 feet high ; young branches stout, with 
pale puberulous bark. Jeaues 10 to 18 in. long; leaflets 6 to 12 pairs, 
usually oblong-lanceolate, rarely oblong-oblanceolate, often slightly ob- 
lique, the apex acute, the base cuneate, quite glabrous ; main nerves 
numerous, faint ; length 3 to 4 in., breadth -75 to 1-5 in., petiolule -1 in 
or less. Panicles terminal, erect, many-branched, puberulous, usually 
shorter than the leaves. Flowers *2 in. long, pale yellow or white 
Hiem in Hook. fil. FI. Br. Ind. I, 672 ; Knrz For. Flora Burma, I, 297* 
Sapindus Barak, DC. . Prodr. I, 608 ; Blume Rnmph. III. 93 t’ 197* 
?S. pinnatus, Mill. Gard. Diet. Ho. 3. S. saponaria, Low FI* 
Oochinch. 238 (not of Linn.)— Rumph, Herb. Amboin. II, 134. 

Malacca : GrifiSth, Maingay,— D isieib. Burma, Cochiu-Ohina, Java; 

4. Eeioglossum, Blume, 

Trees or shrubs, nnequally-pinnate, exstipnlate, alternate 

Leaflets opposite or subopposite, entire. Panicles terminal, erect with* 
elongated racemose branches. Flowers polygamo-dicecious, irreUlar 
white. Sepals 5, unequal, orbicular, concaye, imbricated, tbe two 'outer 
ones .smaller. Petals 4,, unequal, .obovate, clawed, the place of the 5th 
v^ant ; scale hairy, hooded, with an apical lobed appendage. Lisa one- 
sided, lobed.. ,Siamem8, turned to one side; filaments unequal, hairy 
^Bthers sub-exserted. Ovary stipitate, obcordate, 3-lobed, 3-ce]led • stvle 
slender, sti^a obscurely 3.1obed; ovules solitary in the cells Jf the 
ovai 7 ,^asceu 4 in_g. Fruit l-3.1obed to the base ; the lobes oblong, inde- 
hiscent, diverging. oblong, exarillate, exalbuminous, testa;mem- 
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branous; emSri/o straight ; cotyledons ' thiok ,- — Distrib. Species 4, thi’ee 
tropical Asiatic and one African. 

Erioglossum edule, Blume Bijdr. 229. A large shrub or tree ^ 
young shoots petioles and rachises of leaves and inflorescence more or 
less rusty-pubescent. Leaves 8 to 20 in. long ; leaflets 4 to 13, oblong- 
lanceolate to ellipiic, acute or acuminate, slightly oblique especially at 
the cuneate base, upper surface sparsely pubernlous to glabrescent, the 
midrib tomentose ; the lower softly tomentose to glaberulous and usually 
dark-coloured ; main nerves 6 to 10 pairs, length 2*5 to 7 in., breadth 
r75 to 2*25 in. Tanicles sometimes longer than the leaves. Floioers on 
short pedicels, clustered, sub-globular, *1 to ‘15 in. in diam. Fruit glab- 
rous, the lobes oblong, *4111. long. Benth. EL Austral. I, 454; Hiera 
in Hook. fil. FI. Br. Ind. I, 672. F, rtihzgiiiosum, Brand. For. FL 108. 
Fancovia ruhiginosa, Baill. Kurz For. Flora Burma, I, 296. Moulinsia 
■cupanioides, Cambess. in Mem. Mus. Par. XVIII. 27, 40, t. 2, Sapindus 
ruhiginosa, Eoxb. Cor. PL I, 44, t. 62 ; FL Ind. II, 282 ; W. and A. 
Prodr. I, 112; Grab. Cat. Bomb. PI. 29 ; Wall. Cat. 8041 ; Gri:ff. ISTotuL 
lY, 548; Dalz. and Gibs. Bomb. FL SuppL 14; Wall. Cat. 8041 D. 

fraxinifolius^ T)C. Prodr. I, 608. If. ruhiginosa, G. Don, Gen. Syst. 
I, 667. <8. longifolius, Wall. Cat. 8046. 

In all the Provinces : rather common. 

5. Aphania, Blume. 

Trees or shrubs with pinnate (usually equally) exstipulate rarely 
with simple leaves ; leaflets 1 to 6 pairs. Flowers in panicles or 
racemes. Sepals 4 or 5, widely imbricate. Petals 4 to 6, small, with 
infolded basal auricles or with a basal scale. Fisc regular, slightly 
lobed. Stamens 5, rarely 3. Frziit deeply divided into 2 (rarely into 3) 
ellipsoid or sub-3-gonous divergent lobes united only at the base ; the 
endocarp thin cartilaginous or crustaceous. — Distrib, about 12 species, 
tropical Asiatic and Afiucan, one in Kew Guinea. 

Leaves pinnate. 

Inflorescence racemose ... 1. A. paucijuga. 

Inflorescence paniculate ... 2. A. montana. 

Leaves simple ... ... * ... 3. A. Fanura. 

1. Aphania paucijuga, Radik, in Sitzb. Bayer. Akad. Math. Phys. 
IX, (1878), 239. A tree 60 feet high; young branches cinereous- 
•pnberulous or glabrous. Leaves 5 to 8 in. long, their rachises with 3 
faint ridges on the upper surface : leaflets 2 to 4, opposite, oblong- 
lanceolate or elliptic-lanceolate, bluntly acuminate, much narrowed at 
the base ; both surfaces quite glabrous, the upper shining, the lower 
paler and dull ; main nerves 6 to 8 pairs, spreading, not conspicuous : 
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length 8*5 to 8*5 in., breadth 1*2 to 3 in., petiolnles *2 in. Bacemes 
solitary or in pairs, axillary, usually longer than the leaves, slender, 
adpressed-puberulous, sparsely flowered : pedicels slender, bracteoles 
minute. Flowers globular before expansion, *15 in. in diam. Sepals 5, 
red, orbicular, slightly concave, much imbricate. Petals smaller than 
the sepals, the edges infolded at the base so as to simulate 2 scales, some- 
times absent. Stamens 8, inserted inside the pentagonous disc ; fila- 
ments hairy at the base ; anthers short, ovate, obtuse. Ovary stalked, 
compressed, broadly ovate, with short glabx’ous sub-connate styles, 2- 
celled. Fruit deeply 2-lobed; the lohes divergent, obovate, each *35 in, 
long, style persistent between the bases of the lobes. Otophora paucijnga, 
Hiern in Hook. fll. FI. Br. Ind. I, 680. 

Malacca ; Maingay, Ho. 462. Perak : Scortechini, Ho. 1674. 

The leaflets in Scortechini’s specimens are rather larger than in 
Maingay’s ; in other respects they agree. 

2. Aphania MONTANA, Blumo Bijdr. 236. A shrub ; young branches 
glabrous, minutely lenticellate. Leaves 6 to 12 in. long, unequally pin- 
nate : leaflets 3 to 5, elliptic to oblong, sub-acute, the base cuneate, both 
surfaces glabrous and minutely reticulate ; main nerves 8 to 10 pairs ; 
length 4*5 to 6 in., breadth 1*75 to 3 in., petiolnles *25 in. Panicles 
axillary, 4 to 9 in. long, solitary or in fascicles of 2 or 3, each with a 
few lax raceme-like branches, rusty-puberulous. Flowers about *25 in. 

^ in diam. Sepals 4, in decussate pairs, ovate-rotund. Petals 4, ovate, 
glabrous, the edges fimbriate like those of the sepals; each with a short 
fimbriate basal scale. Disc fleshy, lobed, sub-pubescent. Stamens 8, with 
short thick pubescent filaments inserted inside the disc : anthers ovate, 
slightly sagittate. Ovary 2-celied ; style short, glabrous. Fruit 1- usu- 
ally 2-coccous, fleshy, glabrous : the cocci divaricate, ellipsoid, about 
*5 in. long. Sapindus montanusy Blume Bumphia, 197 : Miq, FI. Ind. Bat. 
I, pt. 2. p. 552. 

Hicobar and Andaman Islands : King's Collectors. Hicobars : 
Jelinek. 

3. Aphania Danura, Eadlk. uber die Sapind. Holland-Indiens, 69. 
A shrub, all parts except the inflorescence glabrous. Leaves simple, 
sub-verticellate or alternate, sub-coriaceous, oblong, elliptic, oblanceo- 
late or obovate, acute or acuminate, narrowed to the sometimes cordate 
base : both surfaces reticulate and shining ; main nerves 10 to 16 pairs, 
faint, spreading ; length 8 to 12 in,, breadth 1*5 to 3*5 in. ; petiole *3 in. 
to *1 in., stout. Panicle terminal, on a long peduncle, puberulous ; the 
branches spreading, divergent. Flowers numerous, pink, bracts minute. 

5, unequal, sub-rotund, concave. Petals by equal, ovate, emargi- 
nate, each with a bifid woolly scale at its base. Disc annular. Stamens 
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6 to 8. Ovary 2-celledj stigma bifid. Fruit 2-coccous ; each coccus 
ellipsoid, pulpy, *35 to "5 in. long. Sapindus Banura^ Yoigt Hort. 
Eot. Suburb. Gale. 94 : Hiera in Hook. fil. FL Br. Ind. I, 684; Kurz For. 
Flora, Burma, I, 298. Scytalia Bamtra, Boxb. Hort. Beng. 29 ; FI. Ind. 
II, 274. Sc* verticillata, Boxb. Hort. Beng. 29; FI, Ind. II, 273. 
Fuphoria verticillatct, Lindl. Bot, Beg. t. 1059; Wall. Oat. 8052 A, B, C. 
Bimoearpus verticillata^ Hb. Boxb, ex Wall. Z.c. A. NepTielium verticil- 
latum^ G. Bon Gen. Sysfc, I, 670. F* Banura^ Wall. Cat, 8051. Bidy- 
mococcus Banura^ Blume Bumpb. Ill, 103, B, vertioillatus, Blume l,c* 
Mcobar Islands ; Kurz. — B isteib. British India. 

6. Lepisanthes, Blume. 

Trees or shrubs. Leaves pinnate, exstipulate, alternate; leaflets 
entire, subopposite. Inflorescence axillary or lateral, in paniculate 
spikes. Flowers reguMr or irregular, polygamo-dioecious. Sepals 5-4, 
widely imbricated in two rows. Petals 5-4, equal, each having at the 
base one or two short wide inflected scales. Bisc annular, regular or ' 
irregular (one-sided). Stamens 8 or 10, erect, inserted within the disc. 
Ovary sessile, 3-sided, 3-celled ; ovules solitary ; style simple ; stigma blunt 
or trigonous. Fruit 3-celled, 3-sided, not lobed. Seeds solitary, erect, 
exalbuminous ; cotyledons very thick, unequal. — Distrib. about 16' 
species, tropical Asiatic. 

Panicles 9 to 12 in. long. 

, Fruit 1*5 in. in diani. ... ... 1. L. KunstlerL 

Fruit *8 in. in diam. ... ... 2. L* andamanica* 

Panicles 1 to 3 in. long. 

Leaflets 4 to 9 in. long ... ... 3. L. cimeata* 

Leaflets 12 to 18 in. long. 

Fruit tomentose but not echinate ... 4. L* ScorfeclmnL 

Fruit tomentose and echinate ... 5. L* longifolia* 

1. Lepisanthes Kxjhstlebi, King n. sp. A tree 30 to 60 feet 
high ; young branches stout. Leaves 30 to 40 inches long, their rachises 
glabrous : leaflets about 12, subopposite, oblong or elliptic-oblong, 
shortly cuspidate, the base rounded, both surfaces glabrous and reti- 
culate ; main nerves 9 to 13 pairs, spreading slightly, ascending ; length 
6 to 12 in., breadth 2*5 to 3*5 in. ; petiolules *3 to *4 in., stout. Panicles 
slightly supra-axillaiy, erect, few-branched, shortly pedunculate, 9 to 
12 in. long: ultimate branchlets cymose, 3- to 5-flowered, minutely 
tomentose. Floiaers *4 in. long, globular in bud. Sepals 5, concave, 
minutely tomexitose outside. Petals 5, sericeous in the lower half exter- 
nally, glabrous in the upper, each with an inflected glabrous bifid basal 
scale. Stamens 8, the filaments sericeous. Bisc semi-lunai", glabrous. 
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Omry (in male flower) rudimentary. Fruit sub-globular, with or 3 
broad rounded angles, densely rusty- tomentose, 1*5 in. in diam., the 
pericarp crustaceous : seeds S, large. 

Perak : King’s Collector, Kos. 4634, 7369. 

This resembles Z. montana to some extent ; but has much larger 
leaves, a more robust and longer inflorescence and ^larger flowers and 
fruit. I hare not seen female flowers and therefore cannot descxnbe the 
ovary. 

. 2. Lepisantheis aiitdamanica, King n. sp. A tree ? young bi*anclies 
pale when dry, glabrous like all the other parts except the inflorescence. 
Leaves 7 to 12 in. long, equally pinnate : leaflets 2 to 4, coriaceous, pale 
when dry, elliptic-oblan'ceolate, subacute, slightly oblique and much 
narrowed to the base, both surfaces minutely reticulate ; main nerves 
5 to 8 pairs, spreading, slightly prominent beneath : length 4 to 7 in., 
breadth 1*35 to 2*75 in. ; petiolules *2 to *5 in., sto^it. Panicles 8 to 10 in. 
long, with 3 or 5 narrow raceme-like puberulous branches, the ultimate 
■ branchlets being few-flowered cymelets. Flowers *25 in. in diam., pedi- 
cellate. Sepals 5, unequal, obovate, blunt, tomentose outside. Petals 5, 
narrowly obovate-oblong, glabrous with a villous claw and a large oblong 
basal scale. Stamens 8, the anthers glabrous and short, the filaments long- 
and villous.. Fruit sub-globular, with 3 deep vertical ridges, minutely 
tomentose, slightly apioulate and with a short thick pseudo-stalk, 3- 
celled, 3-seeded ; the pericarp crustaceous, *8 ^ 0 . long, and about as 
broad. 

‘ Andaman Islands r King’s Collactor. 

3. Lepisanthes cuneata, Hiern in Hook. fil. FI. Br. Ind. I, 680. 
A shrub; young branches tawny-puberulous. Leaves 15 to 30 in. long, 
the rachises puberulous or minutely tomentose ; leaflets 10 to 14, sub- 
opposite or alternate, oblong or elliptic-oblong, the apex bluntly and 
shortly cuspidate, the base much narrowed ; both surfaces reticulate, the 
lower slightly puberulous towards the base ; main nerves 8 to 14 pairs, 
spreading, curving upwards, rather prominent beneath ; length 4 to 9 
in., breadth 1*5 to 2*75 in., petiolules ‘25 to *35 in. Panicles narrow 
and spike-like, in fascicles of 3 to 5, axillary or slightly above the 
leaves, 1 to 3 in. long. Flowers *1 in. in diam.; hracteoles subulate, 
minute. Sepals sub-rotund, puberulous. Petals 5, glabrous, each with 
a single inflected scale at its base. Fruit hroadlj ovoid, compressed, 
with a vertical groove, densely and minutely cinereous- tomentose, 
crowned by the persistent style and obscurely 2-lobed stigma, two-celled 
and with a single seed in each ceil, *25 in. broad and about tho same in 
length, 

.:..vFenang: Porter, Curtia, 3009. Perak: Wray, Hos, 1400, 
1990, 3563 : King’s Collector, Hos. 3059, 7072. 
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4. Lehsanthes ScoRTECHiNir, King n. sp. A tree ? Leaves 2 to 
8 feet long, abruptly pinnate : leaflets usually 8, sub-opposite, elliptic- 
oblong, the apex shortly acuminate, the base slightly cuneate ; both 
surfaces glabrous except the midrib and nerves on the lower ; main 
nerves 12 to 14 pairs, spreading, bold beneath and puberulous ; length 
12 to 18 in., breadth 5 to 7 in. y petiolules *75 to 1 in. long, stout. 
Panicles narrow, raceme-like, axillary, only 2 in. long, pubescent ; hracts 
and bracteoles narrow, *25 in. long ; pedicels hairy, *25 in. long : flower- 
buds sub-compressed, *3 in. in diam. Sepals concare, widely imbri- 
cate. Petals 5, each with a recurved scale at its base. Disc glabrous. 
Stamens 8, the filaments hairy, the anthers oblong. Pudimentary ovary 
(in male flower) hairy. Fruit sharply 3-angled, with three deep vertical 
grooves, densely but minutely riisty-tomentose, 1 in. long and about as 
broad. 

PeiU/k; Scortecbini, ITo. 2090. 

Pr. Scortecbini’s specimens are in fruit only. The above descrip- 
tion of the flower has been compiled from his field notes on his speci- 
mens. The species is notable for its large leaflets. 

5. Lepisakthes LONaiPOLiA, Badlkofer fiber die Sapindaceen Hol- 
iandiscli-Indiens, p. 35. A shrub 8 to 20 feet high ? young* jjarts and 
inflorescence minutely rusty-tomentose. Leaves 2 to 2*5 feet long ; 
leaflets about 6, opposite or sub-opposite, narrowly oblong, shortly acumi- 
nate or acute, the base narrowed, glabrous on both surfaces; main 
•nerves 14 to 18 pairs, spreading ; length 12 to 15 in., breadth 2 to 4 in. ; 
petioluhs *4 to "S in., puberulous like the rachis. Racemes solitary or 
crowded, sometimes branched, axillary or supra-axillary, 2 to 3 in. long. 
Flowers *5 in* long, tomentose ; bracteoles subulate, about *15 in. Jong. 
Petals 5, obovate-oblong ; the basal scale single, short, hairy, flat, entire 
or bifid. F^'uit depressed-globular, trigonous and with 3 broad vertical 
farrows, softly echinate and densely rusty-tomentose, length 1 in^., breadth 
about *8 in. Memigyrosa hngifolia^ Hiern in Hook, fli, FL Br, Ind. 

I, 671. 

Malacca : Griffith, Maingay, Ko. 446. Perak : King’s Collector, 
STos. 5539, 8465, 10220. 

An uncommon tree of which only a few specimens exist in collec- 
tions. 

7. Otophora, Blume. 

Trees or shrnbs. Leaves alternate, pinnate, stipulate ; leaflets en- 
tire. Inflorescence axillary and terminal. Flowers regular, polygamous. * 
Sepals 4 or 5; concave, widely imbricated. Petals 5, rarely 4, smaller 
than the sepals, somewhat squamate by inflexion of the subauiuculata 
J. II. 55 
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base. Disc complete, annular, crenulate or entire. Stamens 8-9 rarely 
5, inserted wifcbin tlie disc j filaments yery sliort ; oblong, in- 

cluded. Ovary ovate or elliptic, 2- to 3-celled ; ovules solitary, ascending; 
stigma subsessile, obtuse, obsoletely 3~4-rayed. Fruit baccate, not 
lobed, indebiscent, 3-4- or by abortion 2-1-celled ; seeds arillate ; emhryo 
steaigbt ; cotyledons iM-ok , — Distrib. Species about 12, confined to tbe 
Malay Peninsula and Archipelago. 

Leaflets sessile ... ... ... 1. 0. sessiUs, 

Leaflets petiolulate ... ... .... 2, 0. erytlirocalysa.. 

1. Otophoba SESSiniS, King n. sp. A shrub or small tree. 
Leaves 30 or 40 in. long, the base of the petioles slightly swollen : leaflets 
about 10 or 12, sessile, alternate or sub-opposite, coriaceous, broadly 
oblong or elliptic-oblong, shortly cuspidate, the base slightly narrowed 
and often minutely cordate : both surfaces glabrous and reticulate, the 
upper olivaceous when dry, the lower pale brown : main nerves 9 to 
15 pairs, spreading, slightly prominent on both surfaces ; length 8 to 
12 in., breadth 2*75 to 4 in. ; stipules at the very base of the petiole, 
ovate-rotund, 2 to* 2*5 in. long. Fanicles axillary, 8 to 10 in. long, 
consisting of 2 or 3 narrow raceme-like branches. Flowers *25 in. in 
diam., polygamous. Sepals 4, obovate or sub-rotund. Fetals 4, elliptic, 
with inflexed scale-like sericeous bases. Stamens 6, with short glabrous 
filaments. Fruit ellipsoid, compressed, glabrous, not lobed, nearly 1 in. 
long and about half an inch broad. 

Perak ; King’s Collector, Nos. 2460, 5043. 

This resembles 0. erythrocalyx, Mievn, but has sessile leaflets which, 
as well as the stipules, are moreover larger than those of 0. erythro^ 
calyx. 

2. Otophoba ebtthbocaltx, Hierm in Hook, fil, PI. Br. Ind. I, 680, 
A small glabrous tree. Leaves ZO io 4^ in. long, the petioles thickened 
at the base : leaflets 14 to 19, coriaceous, opposite or alternate, elliptic- 
oblong to elliptic, shortly cuspidate, the base cuneate, both surfaces 
glabrous and reticulate, the upper olivaceous, the lower brown when 
dry ; main nerves 10 to 13 pairs, spreading, prominent beneath : length 

5 to 8 in., breadth 1*5 to 3 in.; petiolules *4 in., stout : stipules 

6 in. long. Fanicles large, manv-branched, 20 to 30 in. long (or even 

longer), pedicels slender. Flowers *15 to *2 in. long, on slender pedicels. 
Sepals 5, red. Fetals 5, pale-rose-coloured, each with short inflexed 
basal scales. Stamens 8, filaments thick and hairy; anthers pointed, 
hairy. glabrous. Ovary 3-gonous, glabrous, the stigma sessile’ 
3-grooYed. Fruit oy old, 3-gonous, glabrous, 1*5 in. in diam., 3-celled j 
seeds arillate. * ^ 

Malacca : Maingay, No, 447. 
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8. Xerospeemum, Blume. 

Trees. I/eares alternatej exstipulate, abruptly pinnate ; leaflets op- 
posite, entire. Racemes axillary and fcermmal. Flowers regalar^ polv- 
gamo-dicBcions. Sepals 4-5, imbricated in 2 rows. Petals 4-5, equal, 
spat kulate, shorter or but little longer than the sepals, without basaf 
scales. Stamens 8-7, included, inserted within the annular glabrous 
disc. OvaQ^y sessile, didymous, muricated, 2'-celled ; ovules solitary in 
each cell, ascending. Style short, thick ; thick, hairy. Frnit 

l~2-]obed ; the hhes ellipsoidal, diverging, nmiicated with pyramidal 
tubercles, indehiscent, glabrous inside. Seeds exarillate ; testa coria- 
ceous outside, fleshy, pilose, simulating an aril ; eyyibryo curved ; cotyle- 
dons very lai-ge, thickly flashy, superposed. — Distrib. 3 or 4 species all 
Malayan. 

Sepals and petals 5 ; leaflets only a single 

pair ... 1. FI* laev'bQat'tmti* 

Sepals and petals 4 ; leaflets 1 or 2 pairs. 

Leaflets 3 to 6 in. long, minutely reticulate ; 
fruit ellipsoid, muricate, not compressed 2, X. muricatum* 
Lenflets 4*5 to 8 in. long, transversely reti- 
culate ; fruit obliquely elliptic, compressed 3. X, WullicML 

1. Xerospermom laevigatum, Radik, in Sitzb. Bayer. Akad.. 
Math. Phys. 1878, p. 305. A perfectly glabrous tree. Leaves about 
4 in. long, with only a single pair of coriaceous elliptic-oblong 
minutely reticulate shortly acuminate leaflets, 2*25 to 3 in. long and 1 
to 1*25 in. ^ broad; their peiioluks about *2 or *25 in. long, slender. 
'Racemes terminal and axillary, usually in fascicles of 2 or 3, often with 
a few branchlets. Flowers about *15 in, in diam., or slender pedicels. 
Sepals 5, rotund, glabrous. Petals 5, spathnlate, the limb densely 
woolly, the claw slender. Stamens 5 ; the filaments long and woolly, 
the anthers small and glabrous. Disc annular, fleshy, glabrous, waved, 
Ovary tomentose, 2- celled. Fruit with 2 or usually only with 1 sharply 
muricate obovate-eliipsoid compressed coccus, 1*35 in. long and *85 in. 
broad. 

Malacca: Griffith (Kew Distrib.), Xo. 1006/1. Penang; Curtis, 
No. 846. Fei’ak : Scortechini, No. 1019. Pahang : Ridley, No. 2641. 

2. Xerospermom MURiCATUM, Radik, iiber die Sapind. Holland.- 
Indiens, 37, 70. A tree 50 to 80 feet high : hranches glabrous, dark- 
coloured when dry. Leaves 4 to 9 in. long, equally pinnate : leaflets 2 or 
4, elliptic-oblong to elliptic, shortly acuminate, the base euneate ; both 
surfaces glabrous and minutely reticulate : main nerves 7 to 9 pairs, 
ascending, depressed on the upper, prominent on the lower surface : 
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lengfcli 3 to 3 in., Ibroadtli I’SS to 2 in., petiolules '35 in. Eacemes 
axillaiy, usually with a few short branchlets, bracteoles small, pedicels 
as long' as the flower-buds. Flowers '2 in. in diam. Sepals 4, rotund, 
nearly glabrous but with cLliate edges. Pdals 4, shorter than the 
sepals, the limb rusty-villous. Disc fleshy, waved. Stamens 8, the 
filanients pubescent towards the apex, the anthers glabrous. Fruit 
usually reduced by abortion to only one lobe, sharply muricate, 1'25 in. 
long and -75 in. in diain. Xerosperniuni Norhonianuin, Hiern (not of 
Blume) in Hook. fll. FI. Br. Ind. I, 686 (in part) ; Kurz For. Floi-a 
Burma, I, 295. Nephelium muricatum, GrifiSth MSS. 

Malacca: Griffith, No. 1004; Maingay, Nos. 444 and 458 also 443 
in part ; Derry. Perak : veiy common, King’s Collector, Scortechini, 
Singapore: Itidley.— D istbib. Burma. 

Though closely allied to X. Norhonianum Radik, this has more 
sharply muricated fruit. 

2- Xeeospebmdm Wallichii, King, n. sp. A tree 30 to 40 feet 
high; young branches glabrous, dark-coloured when dry. Leaves 12 
to*" 18 in. long, equally pinnate; leq/lefs two pairs, coriaceous, elliptic 
or obovate-elliptio, shortly and bluntly cuspidate, much nairowed below 
the middle to the base, both surfaces glabrous and transversely reti- 
■ culate : main nerves 5 to 7 pairs, depressed on the upper prominent 
on the lower surface, ascending; length 4-5 to 8 in.,' breadth 2 25 to 
4 in. ; petiolules '25 to *45 in., stout. Racemes axillary, 2 to 4 together, 
1 to 2 in. long. Flowers '15 in. in diam. when open, pedicellate. Sepals 
4 rotund, cSuoave, glabrous but with minutely ciliate edges. Petals 
4, smaller than the sepals, sub-rotund, with very short claws, densely 
lanate. Stamews 8; short and lana to, anthers short and glab- 

rous. Disc annular, glabrous, fleshy. Ovary broad, compressed, 2- 
lobed and 2-celled, pubescent. Fruit usually with 2 cocci but often with 
only one, obliquely elliptic, slightly compressed, rarely snb-globular, 
minutely rugulose, not muricate, when ripe 1-25 in, long and -75 in. 
broad. Wall. Cat. Nos. 8083, 8084. 

Singapore and Penang: Wallich, Perak : Wray, Nos. 3419, 3580: 
King’s Collector, Nos. 8725, 10611, and 10945, Pahang: Ridley, 
No. 2570. 

Ridley’s Pahang specimen has nearly globular fruit. But in other 
respects it exactly resembles those from the other provincea 

9. Nephiudm, Linn. 

Trees or shrubs. Leaves alternate, exstipniate, pinnate, the leaflets 
entire. Inflorescmtoe terminal and axillaiy, paniculate or paniculate- 
racemt^e or racemose. Ftewars regular, polygamous. Calyx 4- to 6- 
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lobed, asuallj cupular, sub-valvate in bud. Petals small, villous, rarely 
witli 2 scales, often absent. Stamens 6 to 8, inserted within the fleshy 
glabrous or pubescent disc ; filaments usually pubescent. Ovary pubes- 
cent, often vsrrucose or setose, 1-2- or rarely 3-lobed, the lobes with 1 
cell and 1 ovule. Fruit 1- rarely 2-coccous, indehiscent, oblong or glo- 
bose, echinate, tubercled or smooth. Seed ellipsoid or globose, covered 
by a pulpy arillus ; cotyledons fleshy, not folded. — Distrib. About 
twenty species chiefly Malayan. 


1. N» gluhrum^ 


2 . 

3 . 


N, Longana. 
N. riibescens* 


4. N. lajppacemn. 


6. jy, costdtum. 


Besides the ten species described below, there are in the Calcutta Herbarium 
specimens of six other species which I am unable to identify with any published 
species hut which, for want either of jSlowers or of fruit, I am unable to describe. 

Leaflets quite glabrous on both surfaces. 

Fruit rugulose but not at all spiny. 

Leaflets elliptic, fruit gibbons at the base 
Leaflets oblong or ovate-lanceolate, fruit 
not gibbous at the base 
Fruit with short glabixjus spines 
Fruit with long sub-compressed puberulous 
fiexuose stout setae 

Leaflets glabrous on the upper surface, sub- 
glaucous and minutely puberulous on the lower 
surface, never rusty j fruit covered with stout 
woody spines. 

Petals 5... 

Petals 0. 

Leaflets with 9 to 13 pairs of main nerves 
Leaflets with 16 to 24 pairs of main nerves 
Leaflets glabrous on the upper suirface, the 
lower surface more or less rusty-puberulous or 
pubescent. 

Petals 0 ; fruit densely covered with fiexuose 
compressed soft spines 
Petals 5. 

Leaflets oblong, rarely obovate-oblong ; 
fruit densely covered with fiexuose com- 
pressed soft spines 

Leaflets elliptic, fruit slightly tubercled or 
almost smooth 
Doubtful species 

1. aX/ABBCM, Horonha in Batav. Genootsch. I^’erh. Y, 

80. A tree 60 to 80 feet high ; young branches glabrous. Leaves 7 to 
11 in. long ; leaflets 4 to 6, coriaceous, elliptic, acute or very shortly and 


7. 


N, chryseum, 
JV. hamulatumt* 


8. N. o;phiQdes. 


9. N. eriopetalum. 


10 . 

11 . 


N» malaieme* 

N. sufferugineum. 
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bliiufclj acuminate, enfcii’e, tlie base cuneate : both surfaces glabrous and 
reticulate ; main nerves 8 to lU pairs, spreading and curving upwai-ds ; 
length 3 to 4'5 in,, breadth 1*5 to 2*25 in., petiolules *4 to *6 in. Panicles 
shorter than the leaves, formed of several slender pubernlous raceme-like 
branches bearing the flowers in few-flowered cy mules. Flotvers less than 
*1 in. in diam., dioecious. fzojtjer : sepals 5, rotund, pubescent; 

petals 0 ] stamens 6 or 7, the filaments pubescent, exserted ; tlie ovary 
riidimeutarj. Female FLOWBU i 5-toothed, pubescent ; stamens not 

ex.serted, the filaments very short; ormuy obovate- oblong, 1-celled (the 
other cell aborted) rugulose, pnbescent; the style from the base of one 
side of itj x'ecnrved at the apex, not bifid. Fruit narrowly oblong or 
ciavate, slightly gibbous at the base, sub-glabrons, rugulose but not 
echinate, 1 in. or more in length, and ‘6 or *7 in. broad. Reinw. in 
Blame’s Cat. Hort. Hot. Bogor.; Hassk. PL Jav. Rar. 290 ; Hiern in Hook, 
fil. FI. Br. Ind. I, 687. JSuphoria glabra^ Bl. Bijdr. 233. Nephelimn 
Maingayh Hiern in Hook. fil. FI. Br. Ind. I, 688. N. lappaceum^ Linn, 
var. glahrwn^ BL Radik, fiber die Sapindac. Hollandisch-Indiens, 73, 74, 

Malacca: Griffith,' . Maingay, Derry, Nos. 60, 1171. Singapoi*e : 
Ridley, Hos. 6210, 6212, 6531, 6070. Perak: Scortecliini; Ring’s Col- 
lector, Nos. 1058, 3789, 5346, 10621. 

This species differs from N, lappaceum in so many respects that 
I cannot at all agree in the view, even although it be held by so great 
a master of the order as Professor Radlkofer, that it is a mere variety 
of that species. The one-celled ovary, single style and stigma appear 
to me to distinguish it at once, not to mention the absence of setae on 
the ripe fruit and the more slender inflorescence and smaller flowers. 

2. Nepiiklium Longana, Oamb. in Mem. Mns. Par. XYUI, 30. A 
tree 30 to 40 feet high : young shoots rusty pubernlous. Leaves 4 to 18 
in. long, equally or unequally pinnate, the racliis rusty- pubernlous when 
young afterwards glabrous : leaflets coriaceous, oblong or ovate-ianceo- 
late sometimes slightly • oblique, shortly acuminate, the base cnneate ; 
both surfaces glabrous and reticulate, the lower glaucous ; main nerves 
10 to 14 pairs, spreading, rather proiuiiient beneath; length 2*5 to 7 in., 
breadth 1 to 2 in., petiolules *3 to *5 in. Panicles terminal and axil- 
lary, many-bi*anched, pubernlous ; branches raceme-iike, with ultimate 
lateral condensed cymules. Floivers pediceiled, about :15 in. in diam. 
Calyx tornentose, deeply .5- to 6-lobed. Petals 6 or 6, linear-spatlmlate, 
pubescent, nearly as long as the calyx-lobes. ,Stamens 6 to 10, included 
in the female exserted in the male flowers, the filaments pilose towards 
the base ; anthers short and glabrous. Ooary 2-3-lobed, tubercled. Fruit- 
lobe usually solitary by abortion, globular or (in var. hypoleuca) ovoid, 
the epicarp yellowish-red and muricate-areolate, when globose *5 to ‘75 
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in. in diam. SeecZ solitary, enveloped in a fleshy pale sub-acid arillus 
Bofe. Mag. i. 4096; W. and A. Prodr. 113; Grab. Bomb. PI. 29; Blume 
Eumph, III, 108; Dalz. and Gibs. Bomb. PI. 35 ; Thwailes Enum. 58- 
Miq. PJ. Ind. Bat. I, Pt. 2, 556 ; Hiernin Hook. fil. PI. Br. lud. I 688 (in 
part) ; Trimen Pica Ceylon, I, 309. N. Mora, Gardn. ex Tbwailes \ c 
N. Bengalense, G. Don Gen. Syst. I, 570. Bcytalia hengalensis, Boxh. 
ex G. Don 1. 0 . Sc. Longan, Roxb. Hort. Beng. 29 ; P). lud. II 270 
Bimocarpus Longan, Lour. PI. Cochinch. 233 ; Trans. Hort. Soc. Il’ t 28' 
Euphoria Longana, Lamk. Diet. Ill, 574; Bot. Reg. t. 1729; *Bedd-; Pi' 
Sylv. t. J56; Wall. Cat. 8049. Sapindm hengalensis, Boxh ex W and 
•A., 1. c. Bi, nocarpus undulatus, Wight ex W. and A., l.o. F muMafa 

Hb.Heyne exWall.Lo. S. monogyna, m. Meyue 1. c. B. pupilla, Zon 
Oat. 31. N. pupMum, Wight 111. I, 141.- Euphoria pupillum. Stead. 
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Malacca : Griffith, No. 996; Maingaj, IS o. 452. Singapore: Waliicli, 
Eidlej, Nos. 5095, 6211. Perak : King’s- Collector, Nos. 6523, 6750. 

4. Nephelium lappaceum, Linn. Mant. I, 125. A tree 30 to 60 
feet liigli: young branches rnsty-pnbescent. Leaves 4 to lO in. long: 
leaflets 4 to 6, elliptic, sub-obovate-elliptic or elliptic-oblong, sub-acute, 
entire, the base cuneate : both surfaces glabrous and minutely reticulate ; 
main nerves 7 to 9 pairs, ascending, pi^ominent beneath ; length 2*5 to 
6 in., breadth 1*25 to 3 in., petiolnles *2 to *25 in. Panicles shorter than 
the' leaves, tomentose, terminal and axillary, with numerous racemose 
branches. Flowers *1 in. in diam., in cymose fascicles on the branches. 
Sepals 4 to 6, sub-valvate. Petals 0. Stamens 5 to S, exserted, the 
filaments pubescent. Ovary 2-3-lobed. and 2-3-celled, pubescent and 
echinate. Style stout, deeply 2'*-3-lobed ; the lohes divergent, recurved. 
Fruit usually with 1 or 2 lobes, each elliptic and densely covered with 
long snb^compressed recurved soft puberulous setae with broad bases, 
yellowish-orange to dark pnrple when ripe, 1 in. long, and *75 in. in diam, 
(excluding the setae); aril of the seed pale, fleshy, edible. Gaertn. Fruct. 
JI, 272, 1. 140, f. 1 ; Blume Bumph. Ill, 103 : Lamk. 111. t. 764 ; Hassk, 
Pi. Jav. Bar. 287; Miq. PL Ind. Bat. I, pt. 2, p, 554; Hiern in Hook. fll. 
PL Br. Ind, I, 687. Fuphoria Kephelium, DO. Prodr. I, 612 ; BL Bijdr. 
235; Wall. Gat. 8053 (excL part of B); , Scytalia Bamhoutan^ Boxb. Hort. 
Beng. 29 ; PL Ind. II, 271. Dimocarpus crinita. Lour. PL Cochinch. 234. 
N. echi/mtum, Noronh. in Batav. Genootsh. Verb. Y, 80. 

In all the Provinces except the Nicobars and Andamans : often 
cultivated for its fruit which is known as the Bam Bouian, 

5. Nbphelium co'stattjm, Hiem in Hook. fil. FI. Br. Ind. I, 688. 
A tree 50 to 60 feet high : young branches puberulous, slightly lenti* 
cellate. Leaves 6 to 12 in. long, equally pinnate ; leaflets 4 to 10, 
coriaceous, oblong-Ianoeolate to elliptic, the apex sub-acute or shortly 
and bluntly acuminate, the base slightly narrowed but rounded, upper 
surface glabrons, the lower minutely puberulous near the nerves but 
becoming glabrescent, sub-glaucous; main nerves 10 to 18 pairs, 
spreading, prominent beneath : length 2*75 to 5*5 in., breadth 1*25 to 
1*75 in., petiolnles *25 in. Panicles usually S or 4 together, mostly 
axillary, 4 to 6 in. long, puberulous, the branches short, racemose. 
Mowers *2 in. in diam., pedioelled, in short cymules. Sepals 5, sub., 
rrotund, thick, minutely tomentose outside and pubescent inside. Petals 

much smaller than the sepals, spathulate, villous, Lise large, flat, 
glabrous, 8 to 12, exserted, the filaments hairy at the base, 

the anthers glabrous. Ovary broadly ovate, 2-lobed, covered with 
course villi style abort, stout, simple. Fruit of two or usually of only 
one sub-globular lobe densely covered with long stout curved puberu- 
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ious blant setae, diain. (when not quite ripe and to tbe ends of the setae) 
•75 in. Eadlkofer Sapiiid. Holl.-Ind. 76. 

Malacca, Maingaj, UTo. 454. Perak : Scortechini, Nos* 30, 1992. 

6. Nephblium ghrysbum, Blume Rumphia, III, 105. A tree 30 to 
50 feet high : young branches puberulous or glabrescent. Leaves 6 to 
12 in. long ; their rachises slender, cinereous-pnbemlous i leaflets 4 to 
8, sub-coriaceous, oblong to elliptic-oblong, shortly and often rather 
bluntly acuminate ,* the base much iiafrowed and sometimes oblique ; 
upper surface glabrous and shining, the lower sub-glauoous and sparsely 
puberulous ; main nerves 9 to 13 {)airs, spreading and curving : length 
2‘5 to 5 in., breadth 1*25 to 1*75 in., petiolules *15 in. .Panicles axillary, 
solitary or several together, 3 to 4 in. long, with few raceme-like 
branches ; the flowers shortly pedicelled and in small clusters, *15 in. 
in diam. Calyx deeply cut into 5 or 6 broadly- oblong blunt teeth, 
minutely tomentose. Petals 0. Stamens 7 or 8, exserted ol? not ; the 
anthers broadly ovate, sparsely pubescent; the fllaments short, pubes- 
cent, Disc sub-glabrous, sulcate. Ovary compressed, reniform, bilobed, 
rusty-pubescent ; the style stout, pubescent,* longer than the ovary, bifid 
at the apex, the lobes recurved. Fruit usually l-Iobed, sub-globose, 
densely covered with conical compressed striate woody spines, diani. 
to the tips of the spines about 2 in. ; seed with 'a large succulent aril. 
Miq. PL ind. Bat. Vol. I, p6. 2, p. 554. Euphoria chry sea Korth. MSS. 

Perak : King’s Collector, Scortechini. Selangor ; Ridley No. 407. 
Singapore; Ridley, Nos. 6358, 6374 . — Bxstrib. Borneo. 

7. Nephelium hamuI/ATUH, Radik, iib. Sapind. HoIL-Ind. 78. A 
tree ; young branches rusty-puberulous. Leaves 10 to 15 in. long, their 
rachises rusty-pubernlous : leaflets 6 to 10, oblong, shortly acuminate, 
rarely acute, the base cuneate ; upper surface minutely reticulate and 
glabrous except the puberulous midrib ; the lower sub-glaucous, covered 
with very minute pale pubescence, the 16 to 24 pairs of spreading nerves 
rusty-pubescent and very prominent ; length 2'5 to 4*5 in., breadth 1 to 
1*75 in., petiolules *15 in. Panicles terminal or axillary, 4 to 6 in, long; 
the branches few, vslender and raceme-like, densely tomentose. Flowers 
*1 in. in diam., numerous, in small cymules, on pedicels a little lojjger 
than themselves. Calyx tomentose outside, deeply divided into 4 broad 
rather unequal blunt segments. Petals 0* Stamens 6 or 7, exserted, 
the anthers broadly-ovate and sub-glabrous, the filaments long and 
pubescent. Ovary 2-lobed, rusty-villous. Fruit with only a single 
lobe developed, ovoid, densely covered with stout rusty-puberulous 
woody spines with broad slightly compressed sub-glabrous bulbous bases, 
nearly 1*5 in. long to the tips of the spines, and 1 in. or more in diam. 

Malacca: Maingay, No. 450; Derry, Nos. 1094, 1304,1882. 

J. IL 56 
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8. ITepheltum omioms^ lladlk. Sapiud. HolL-Iud. 78. , A tree. 50 
to 80 feet liigh : youug branches rusty paberulons. Leaves 12 to 18 in, 
long, their rachisCs 8-aiigled ; leaflets 6 to iO, very coriaceous, obloug, 
rarely eliiptic-obloiig, very shortly and bluntly acuminate, the base 
slightly, narrowed and oblicj^ue ; upper surface glabrous, the lower 
minutely scaly £|,nd imsty-puberulous ; main nerves 15 to 18 pairs, 
spi-eadiiig and curving upwards, slightly depressed on the upper bold and 
prominent on tile lower surface ^ length 6 to 8 in., breadth 2 to 2*5 in., 
petiolules ’2 to *25 in. Panicles axillary or terminal, sometimes pedun- 
culate, 8 to 16 in. long, much branched,- rusty-tomentose. Flowers *15 in. 
in diain., shortly pcdicelled. Oalyx tomeiitose, deeply divided into 5 or 
6 broadly triangular acute lobes. Petals 0. jDisc glabrous. 8ta'me7is ty 
to 8, slightly if at all exserted : jilaments subulate, pubescent ; anthers 
short and puberulous. Ovary abortive on one side, broadly ovoid, densely 
gatose-pubescontj 1-celled, Fruit with only one lobe developed, 
oblong-ovoid, densely covered with long dexnose puberulous- setae, 
1*5 in. long and 1 in. in diam. A. erio^etalam,, Hiera iu Hook. hi. PL 
Br. Ind. I, 689 (in part). •. 

Malacca : Maingay, No. 453. Perak: King’s Collector, Nos. 5481, 
7140. - 

. - 9. Nephelium ERiOPETALtJM, Miq. in Pi. Ind. Bat. Suppl. 508. A 

large tree : the young* parts, the racliises of the leaves, the under sm*f aces 
of the leaflets and the' inflorescence minutely rusty- or fulvous-tomentose 
or pubescent. Leaves 12 to 24 in. long : leaflets 6 to 10, thickly coriaceohs, 
oblong, rarely obovate-oblong, sub-acute, slightly narrowed to the 
rounded or cuneate base : upper surface glabrous and shining except 
the tomentose midrib ; the lower brown, tomento^e or pubescent, with 
the 16 to 24 pairs of spreading main nerves and the titans verse reti- 
culations prominent ; length 4 to 12 in., breadth 1*65 to 4 in., petiolules 
*25 to ‘35 in., tomentose, stout. Racemes in small clusters in the leaf- 
axils, pendent, 4 to 10 in. long (longer in fruit) ; the flowers in glome* 
ruli, shortly pedicelled, *25 in. in diam. Oalyx with 5 deep triangular 
sub-acute, spreading teeth, pubescent externally, glabrescent internally. 
Petals 5 or fewer, oblong and blunt, or subspathulate, much narrower 
than the calyx-teeth, pubescent, Liso lobulate, pubescent. Stamens 
about 10, not exserted, anther oblong, filament short, both sparsely 
pubescent. Ovary slightly compressed, 2-lobed, rusty-setose : styles 2, 
longer than the ovary, pubescent, divaricating, recurved. Fruit ovoid, 
densely covered with flexnose compressed puberulous soft spines, about 
% in. long (measured to the ends of the spines) and about 1*5 in. in 
diam. Hiern in Hook, fll, FL Br. Ind. I, 689. 

Malacca : Maingay, No. 448. Singapore : Ridley, Nos. 4584, 6022. 
Perak : Scortechini, No. 143 : Wray, No. 1300.--DisTKiiJ. Sumatra, 
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10. Nephelium Malaiensb, Griff. 'Kot-uL iy, '’549. a tree ; young 
branches witli much scurfy tawny minute pubescence and elongated 
ienticels in rows. Leaves 10 to 14 in. long, their rachises angled aiid 
covered with minute ta vvny scurfy tomentum ; leaflets 6 to 8, sub- 
opposite, thinly coriaceous, usnaliy elliptic, sometimes elliptic-oblong, 
sliortly cuspidate, very slightly narrowed to the rounded slightly 
oblique base,* upper su)*face glabrous, t lie lower witli small hairs on the 
nerves and prominent reticulations • m?tin nerves 15 to 18 pairs, spread- 
ing j length 3*5 to 5 in., breadth 2 to 2*5 in.; petiolules *15 in., tomentose. 
Panicles terminal, minutely rusty-glandular-tomentose, 6 to 9 in. long, 
branches rather numerous. Flowers in i^scicloB on the raceme-like 
branches, shortly pedicelled, *25 in, in diam. Calyx pubescent, with 5 
deep ovate-rotund obtuse lobes. PeWs 5, about as long as the calyx- 
lobes but narrower, obovate, villous inside. Stamens 8, short, scarcely^ 
exserted ; glabrous, shorter than the filaments. Ovary .2-lobed, 

rusty -setose, the style about as long as the ovary ; the stigma capitate, 
2-lohed. Fmit (fide Hieril) slightly tubercled or almost smooth, 
globose, *65 to *75 in. in diam. Seed globular, its arillus fleshy. 

Malacca: Griffith, Ho. 999 ; Maingay, Ho. 455. 

I have not seen the fruit of this, und the description above given is 
copied from Hiern. 

Doubtful species^ 

13. Nepheiitjm sumRUGiiTEaM, Eadlk. iib. Sapind. Holland.-Ind* 
77. A tree : young branches minutely rusty-tomentose. Leaves 6 to 8 
in. long, the* mchises puherulous : leaflets 2 pairs, thinly coriaceous, 
elliptic or obovate-elliptic, sub-acute, the base cuneate ; upper surface 
glabrous and minutely reticulate, the lower minutely densely adpressed- 
puberulous ; main nerves 9 to 1 1 pairs, ascending, rather straight, pro- 
minent on the lower surface ; length 2*75 to 4 in., breadth 1*75 to 2*25 
in., petiolules *2 in. Panicles about as longas.or shorter than the leaves, 
crowded, axillary, rusty-pubescent, their branches racemose. Flowers *2 
in. in diam., shortly pedicelled. Calyx rusty-tomentose, deeply cut 
into 5 broadly ovate sub-acute lobes. Petals 0. Disc glabrous. Sta- 
mens about 8, the anthers glabrous, the filaments subulate and hairy. 
Ovary not lobed, sub-globular, rusty-pubescent, much shorter than the 
simple sub-glabrous style. 

Malacca : Griffith, Ho. 1000. 

I have not seen fruit of this ; but Badlkofer describes it as follows ; 
— “fructus aculeis brevioribus e basi obconica filiformibus hamato- 
curvatis glabris Jaxius muricatis,” The fruit thus attributed to the 
species is however not attached -to the branches in Griffith's specimens. 



440 G. lSli\g--MateriaU>for a Flora of the Malayan Peninsula. [No. 'B, 

^vhicli art^ fclie only ones known. It is therefore doubtful whether they 
really belong (o the former which, but for the pubescence on the under 
surface of the leaves, might belong to N, glahrnm, Noronha. 

10. PoMETiA, J. R. & G. Porst. 

Tall trees. Leaves alternate, pinnate ; leaflets subopposite, entire 
or serrate (the lowest pair usually stipuliform). Bacemes simple or 
panicled, elongated, slender. Flowers regular, polygamous, fascicled, 
small, shorter than their pedicels. Calyx cup-shaped, 6-4-fid, valvate 
in bud. Petals 6-4, small, usually , without scales. Disc complete, 
annular, lobed. Stamens 4-8, usually 6~4, inserted within the disc, at 
length much anthers small. Ovary 2-3-00000118 and -celled; 

ovules solitary. Style elongated; stigma obtuse, emai’ginate. Fruit 
^ 1^2-coccous ; lobes subglobose or ellipsoidal, indehiscent, smooth. 
Seeds exalbuminous, covered with a mucilaginous aril. — D istrib. Species 
about 4, in Malaya Ceylon and Australasia. 

Calyx and leaflets quite glabrous, panicles sub- 
glabrous.,. ^ ^ ^ 

Calyx always pubescent, leaflets glabrous or 
pubescent ; inflorescence puberulous or pubes- 
cent. 

Leaves 12 to 24 in. long 

Leaves 3 to 8 in. long 

Leaflets oblanceolate, caudate-acuminate; 

petals oblong, much longer than the calyx ; 

panicles much longer than the leaves ... 3, P. gracilis* 

Leaflets oblong or oblong-oblanceolate, not 

caudate-acuminate ; petals often absent, if 

present rotund and not much exceeding the 

calyx ; panicles not longer than the leaves 4, P. alnifolia. 

1. PoMETiA MACROCARPA, Rurz in Journ. As. Soc. Bengal, Yol. XLI V, 
pt. II, (1876), p. 205. A glabrous tree; leaves 9 to 12 in. long, the 
rachises glabrous and the petioles thickened at the base : leaflets coria- 
ceous, oblong or elliptic-oblong, slightly unequal-sided, shortly acumi- 
nate, the edges with remote glandular teeth, the base rounded ; both sur- 
faces quite glabrous, the lower paler and with the reticulations distinct, 
the midrib prominent on both ; main nerves 16 to IS pairs, spreading, 
depressed on the upper, prominent on the lower surface ; length 4*6 to 
.6 in., breadth 1*75 to 2 in ; petiolules *2 in., stout. Panicles axillary, 
about as long as the leaves, with several sub-glabrous racemoid bran- 
ches bearing the flowers in oymules. Flowers *1 in, in diam., on glabrous 
pedicels twice as long as themselves,. Calyx glabrous, 6-lobed. Fetal 


1. P, macrocarpa* 


2. P. pinnata* 
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0. Stamens 5 j anthers broadly ovate, glabrous ; filaments pubescent and 
tbickened towards the base. Ovary sparsely pubescent, 2-lobed. Fruit 
OYoid, glabrous, 1*5 to 2 in, long ; the pericarp thick, spongy inside. 
Seed single with a short arillus. Radik, ub. Sapind. Holl.-Ind. No. 82. 

Malacca : Maingay, No. 463. 

A species known only by Maingay’s scanty and imperfect speci- 
mens. 

2. POMETIA PINNATA, Porst. Char. Gen. 110. A tree 30 to 50 
feet high ; young branches puberulous or glabrescent. Leaves 12 to 36 
in. long, equally pinnate, the rachises angled, the petioles swollen 
at the base, glabrous or glabrescent ; leaflets 4 to 12 pairs, sub-opposite, 
thinly coriaceous, oblong or oblanceolate- oblong, acute or shortly acu- 
minate, the edges coarsely and remotely serrate, the base rounded 
sub-cordate or cuneate; the lower leaflets smaller than the upper: 
the lowest very small, sub-rotund, and sometimes less tlian 1 in. long : 
the upper varying in length from 4 to 12 in. and in breadth from 1*75 
to 4 in. ; petiolules *15 -in., stout : both surfaces glabrous or puberulous, 
often pubescent on the midrib and nerves, the reticulations minute ; 
main nerves numerous, parallel, prominent* beneath. Fanicles axillary 
or terminal, spreading, puberulous, shorter than the leaves, their 
branches spreading and often with auricled bracts at their bases. 
Flowers numerous, pedicellate, *1 in. in diara., poljrgamous. Galyx 
pubescent, deeply divided into 4 or 5 triangular teeth. Petals 4 or 5, 
small, glabrous or slightly pubescent, without a basal scale. Disc 
fleshy, lobed, glabrous. Stamens 5 or 6, the antliex’s glabrous, the 
filaments subulate and puberulous. Omry obcordate, bilobed : style 
longer than the ovary, bifid at the apex. Fruit usually reduced to 
a single lobe, ellipsoid, blunt, glabrous, 1-seeded, variable in size ; 
length from ‘75 to 1*25 in. ; diam. from ‘5 to ‘8 in. P. tomentosa, Knvz 
Andaman Report, ed. 2, p. 34 ; For. Flora Burma, I, 295 ; Hiern in 
Hook.- fil. FI. Br. Ind. I, 691. Irina glabra^ Blume Bijdr. 230 ; Rum- 
phia, III, 113; Hassk. PI. Jav. Rar. 284; Miq. FI. Ind. Bat. I, pt. 2, 
558. Irina difllocardia^ Blume Rumphia, III, 115. Fometia eximia, 
Bedd. FL Sylv. t. 157. Fccremanthus esdmms^ Tbwaites in Hook. Kew 
Journ. VII, 272, t. 9. Nephelium emmiunit Thwaites Fnum. 57. — 
Rumph. Herb. Amboin. Ill, 31, t. 17. 

Malacca : Maingay, No. 459. Perak : very common ; King’s Col- 
lector. — Distbib. Ceylon. ^ ^ 

3. PoMBTiA ORACiLis, King u. sp. A tree 40 to 50 feet high ; the 
branches slender, drooping, the youngest cinereous-puberulous, minutely 
lenticellate. Leaves 5 to 8 in. long, their rachises min^^tely rusty^ 
pubescent ; leaflets 5 to 8, opposite, membranous, the upper ones the 
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largest and oblanc'eolatej the lower often oblong, all caudate-aeiiniinate, 
the edges witb small remote glandular teeth ; the base mncli narrowed 
in the upper leaflets, oblique and rather ' rounded in the lower: tipper 
surface reticulate, shining, glabrous except the pubescent midrib, the 
lower reticulate and glabrous but pubescent on the midrib and nerves ; 
length 3 to 6 in., breadth 1 to 1*6 in. ; petiolules *1 in. or less, pubes- 
cent. Fanicles much longer than the leaves, axillary or terminal, 
slender, with a few raceme-like branches bearing the flowers in small 
uniparous lateral cymules. Flowers *05 in. in diam. Calyx campanu- 
late, deeply divided into 5 ovate sub-acute pubesceut teeth. Petals 
5, longer than the calyx, oblong, truncate, pubescent inside; Stamens 
5, exserted, the anthers broadly ovate, glabrous : -filaments long, pubes- 
cent and thickened at the base. Fisc cupular, fleshy, glabrous. Ovary 
bilobed, rusty-pubesceut; style short, glabrous. Fruit with 2 or more 
often with 1 ellipsoid glabrous shining lobe, *75 in. long and *6 in. in 
diam, 

Perak: King’s €onectors,Hos. 3479, 3607, 3781, 4514, 7255 ; Wray, 
Ko. 2912. Singapore : Ridley, Ko. 6373. 

This differs from P. alnifoKa in having its leaflets caudate-acu- 
minate at the apex and much more narrowed at the base, and in the 
midribs and nerves on the lower surface being pubescent as well as the 
midrib on the upper. The panicles are besides very much longer, and 
the flowers have longer pedicels than in P. alnifolia ; while the petals, 
which seem to be always present, much exceed the calyx-lobes. 

4. PoMETXA AI/NiFOiiiA, Radik, fiber Sapind. Holl.-Ind. 30. A tree 
50 to 70 feet high : young branches pubescent, reddish when young. 
Leaves 3 to 8 in. long, equally or unequally pinnate, the rachises slender 
and pubescent, the petiole not swollen at the base but often witb a 
minute stipiile-like leaflet. Leaflets 6 to 9, opposite or alternate, oblong 
or oblanceolate-oblong, sub-coriaceous, shortly acuminate, the edges 
with remote minute glandular teeth, slightly narrowed to, the rounded 
or cuneate base ; upper surface glabrous, shining ; the lower pale and 
with a few scattered hairs ; main nerves spreading, numerous, parallel, 
prominent below, length of the upper leaflets 3 or 4 in., breadth 
*9 to 1*25 in., the lower leaflets smaller and the lowest of all 
minute. Fanicles terminal, axillary, minutely tomentose, about as 
long as the leaves, with a few racemoid branches bearing the flowers 
In lateral cymules. Floviers less than *1 in. in diam. ; hracts linear, 
pubescent, pedicels short. Calyx with 5 deep valvate puberulous tri- 
angular segments. Petals 5, usually shorter than the calyx, sub-rotund, 
villous at the apex inside, or absent. Stamms 5, slightly exserted, the 
anthers short, the filaments glabrous* Disc cupular,- fleshy, glabrous. 
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.Ovary obcordate, 2-lolbed, pubescent, style glabrous. Fruit nsnally with 
only one pioperly developed lobe (the other sub-aborted) oval and 
blunt, or sub-globose, glabrous, 1 in. long and *5 in. in diam. ; -when 
globular *5 to *6 in. in diam, Ivina ahiifoiia, Blume Bumphia III, 117. 

Perak: King’s Collector, Nos. 3790,6949, 7774, 7983, 8212; Scorte- 
chiiii, No. 113; Wray, No. 1336. Singapore; liidley, 637ii. Penang;* 
Curtis, No. 1600. 

A species with much smaller leaves leaflets and inflorescence than 
P.pmnala^ Forst. Miquel (PI. Ind. Bat. Vol. I, pt. 2, 558) reduces it to 
21 tomentosaf Bi. which is in my opinion doubtfully distinct from T. 
glahra, Blume. But P. alnifoUa appears to me a perfectly good distinct 
species recognisable at a glance from evezy form of P. pinnata, Poi st. 

Besides the preceding there ai"e in the Herbarinm Calcutta two species 
of Pometia which, for want of complete material, I do not desciube. One 


of these is from Penang (Curtis, No. 1668). It has entire leaflets some- 


what like those of P. alnifolia and globular fruit. Floivers are quite 
wanting. For it I propose the name P. Gurtisil The other is from 
Negri Sembilaii, communicated by Mr. H. N. Eidley. It also has leaflets 
-somewhat like those of P . alnifoUa, but broader and with entire undu- 
late edges. The infloresoenoe and flowers are quite glabrous. Frait 
is waiting. To this I have given the MSS. name P. EidleyL 


11. Guioa, Cav. 

Erect shrubs or trees. Leaves alternate’, exstipniate ; leaflets 1 to 6 
(rarely 10) pairs ; more or less lanceolate, oblique, entire, often coi-ia- 
ceous. Flowers in simple or branched racemes, axillary or from the axils 
of fallen leaves, suh-glohose in bud. Sepals 5, ovate-rotund, thick, con- 
cave, imbricate in 2 rows, pubescent at the edges. Petals 5, each with 2 
pectinate scales. Lise entire, annular, or semilunar, or crescentic. 
Stamens 8. Ovary 3- angled, with a single curved style and 3-lobed 
stigma. sessile or pedicelled, obliquely obcordate, boldly 3- winged, 

glabi'ous, the interior of the pericarp cartilaginous. Seeds wholly or 
partly enveloped in a thin arillus with 2 flexuose appendages. Goty- 
ledons fleshy and oily, the inner obliquely condupiicate ; the radicle 
inferior. — Distrib. About 33 species Malayan and Australian. 


Eachises of the leaves narrowly winged 
Eachises of the leaves terete 

1 . 

(t. pleuropteris. 

Leaflets glabrous on both surfaces ... 

Leaflets sparsely pubescent on the upper, 

2. 

<?. squamosa* 

pubescent on the lower surface.*. 

Leaflets densely tomentose on the lower sur- 

3. 

G, fusddula. 

face ... 

4. 

G* p'uhescens, - 
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J. Guioa PLEUROPTERfs, Eadlk. in Sitzb. Bayer, Akad. Math. 
Phys. IX ( 1839), p. 6i 1. A shrub or sometirries a tree : young brandies 
minutely rusty-pubescent. Leaves 4 to 7 in. long, their rachises nar- 
rowly winged and- puberulous, usually unequally pinnate: leaflets 3 
to 7, ovate-lanceolate or ovate-oblanceolate, acute or broadly and shortly 
.cuspidate, tbe base cuueate: upper .surface with short scattered bairs ; 
the lower pale, minutely punctate and more pubescent tlian the upper: 
main nerves about 5 pairs, leather distinct beneath : length 2*5 to 4*5 
in., breadth 1 to 1*75 in., petiolules *1 in. Racemes branched, 2 to 4 in, 
long. Fruit *75 in. broad, the wings narrow, contracted below into 
.a short pseudostalk, pedicel *3 in. long. Gupania pleuropteris, Blnme 
Rumphialll, 158; Miq. PL Ind. Bat. YoL I, pt. 2, 564; (7. pleuropt&t'is var. 
apiculata, Hiern in Hook. fil. PL Br. Ind. I, 677. Gupania GriflitMana, 
Kurz in Journ. As. Soc. Beng. YoL XLIY, pt. 2, (1875), p. 188, in part ; 
For. Plora Burma, I, 284. 

Malacca : Maingay, Xo. 442. Johorei Ridley, Xo. 4064. Pahang: 
Ridley. Perak: King’s Collector, Xos. 311, 1136 . — Distrib. Sumatra 
Rieu, Borneo. 

Yar. bijuga. Leaflets 2 pairs, the raohis slightly dilated towards the 
apex. G. bijtiga, Radik. L <j. 611. Gupania pletiropteris, var. hijugat 
Hiern in Hook. fll. PL Br. Ind. I, 677. G. (indeterminata) Wall. Cat. 
8094. 0, Qriflithiana, Kurz in Journ. As. Soc. Beng. XLIY, pt. 2, 
(1875), p. 188. 

Malacca : Griffith, Xo. -984* Maingay, Xo. 437. 

2. Guioa squamosa, Radik, in Sitzb. Bayer. Akad. Matli. Phys. IX 
(J879), p. 609. A slender tree from 20 to 30 feet high ; young branches 
rusty-puberulous, dark-colonred when dry. Leaves 6 to 10 in. long, 
sometimes foveolafce or punctate beneath ; leaflets 4 to 8 pairs, lanceo- 
late to ovate-lanceolate, shortly and bluntly acuminate, sub-falcate, the 
base narrowed and oblique ; both surfaces gl abi’ous; main nerves 8 
to 10 pairs, rather distinct beneath, curving, the secondary nerves and 
reticulations distinct. Panicles raceme-like, 2 or 3 in. long, almost 
glabrous. Fruit 1 in. across, the wings bmad, subundulate, suddenly 
narrowed to a short stout pseudo-stalk; the style persistent, broad at 
the base; pedicel *25 in. long. Gicpania regular is,, Kurz (notofBlume) 
Jqurm As. Soc. Bengal, Yol. XLIV, pt. 11 (1875), 188. Gupania gift- 
hrata, Hiern (not of Kurz), Hook. fil. Pi, Br. Ind: I, 676. SMpdndus 
squamosus, Wail. ( not , of Roxb.) and Cat. Xo. 8097 ; “ ” 

Wall. Cat. 8550. 

Pqnang: Waliich, King’s Collector, Xo, 1516. Singapore : Ridley, 
Xo. 6209rtf. Malacca: Griffith.— DiSTRiB. Java: Burma, Heifer, Xo. 
983. 
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3. Gdioa fusoibula, Radik, in Sitzb. Bajer. Akad. Math. Piiys. 
IX (1879), p. 609. A tree 80 to 40 feet bigh : young feraiiclies piiberii- 
loiis, dark-coloured. Leaves 4 to 12 in. long ; leaflets tisiially equally 
pinnate (8 to 4 pairs), elliptic, oblique, sub-acute, sliglitly narrowed 
at the base : the upper surface sparsely puberuloiis, the midrib pubes- 
cent ; the lower pubescent, becoming glabrescent when old: main 
nerves 6 or 7 pairs, distinct beneath as are the reticulations ; length 
2 to 3 in,, breadth 1 to -1*5 in., petiolules 2 in. Bacemes about 2 in. 
long, pubescent. Scales of petals woolly. Fruit about *5 in. broad, 
narrowed to a long psendo-staik, pedicel *25 in. long. Cxipdnia fus* 
cidula^ Knrz in Journ. As. Soc. Bengal, for JB72, p, 802 ; JPor. Flora 
Burma, I, 284 ; Hiern in Hook. fil. FI. Br. Ind, I. 677. 

Perak : King’s Collector, Hos. 2452, 8818. Burmah (Tenassexnm) : 
Heifer, Xo. 993. 

Yar. glahrescem, Leaflets, except the midrib, almost glabrous. 

Perak : Scortochini, No. 1714. 

4j. Guioa pqbesgexs, Radik, in Sitzb. Bayer. Akad. Math, Phys. IX 
(1879), p. 612. A small tree ; young shoots tawny-puberulous. Leaves 
6 to 9 in. long, usually equally pinnate, their rachises terete and puberii- 
lous ; leaflets 4 to 5 pairs, alternate, nairowly oblong-lanceolate, falcate, 
acuminate, the bases much narrowed and oblique ; upper surface with 
a few minute adpressed scattered hairs, the lower densely covered with 
minute tawny tomentum ; main nerves 5 to 7 pairs, faint, curving ; 
length 2 to 8 in., breadth *65 to 1*1 in., petiolules *15 in, Famcles race- 
mose, about 3 in. lotig, puberuloiis. Fmit *6 in. broad, the wings narrow,- 
pseudo-stalk shorter than the pedicel, pedicel *25 in. Cttpania palUdula^ 
Hiern in Hook. fll. FI. Br, Ind. I, 676. 0. GriflUMaua, Kurz in Journ. 

As; Soc. Beug. XLIY, pt. 2 (1875), p. 188 ; For. Flora Burma, I, 284 
(in part). 

Malacca : Griffith, No. 982 ; Maingay, No. 486. Singapore : Hullett, 
Ridley, No. 1912 . — Distiub. Java, Sumatra, Bangka. 

12. Trigonacheas, Radik. 

Trees with pinnate 5- to 10- jugate narrowly lanceolate somcwliat 
falcate entire eglandular leaflets. Fanicles racemose, terinioai or axillary. 
Calyx small, cupular, with 5 spreading imbricate segments. Petals 
5, each with 2 pectinate scales. 'Disc entire, swollen, annular. 3tamem 
8. Fruit large, clavate' pyriform, the peiicarp tlack, crustaccous, 
bluntly 8-angIed, minutely toraentose, 3-celled, usually (by abortion) 
only 1-seedod. Seed pyriform -ovoid, exariilate. 

Trigonaohras acuta, Badlk. in Sitzb. Bayer. Akad. Maib. Pliys. iX 
(1879), p, 672. A tree ; young shoots rusty-puberiilous. Leaves 8 io 12 
J. n, 57 
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in. long; their rachises terete, glabrous; leaflets U to 15, narrowly 
ohloug- lanceolate, shining on both surfaces : main nerves 8 to 10 pairs, 
faint, spreading ; length 2 to 3*5 in., breadth *6 to '8 in., petioliiles 
‘2 in. Eacemes paniculate, erect, terminal or axillary, tawny- tomentose, 
the flowers on long tomentose bracteolate pedicels. Calyx tomentose 
externally^ Stamens long-exserted, the filaments hairy. Fruit apiculate, 
nearly 2 in. long and 1*2 in. in diam. Oupania acuta, Hiern in Hook, 
fil. m, Br. Ind. I, 676. Sapinda^ea, mil. Cat. 9036. 

Singapore: Wallich, Hullettj Bidley, No. 4648. Pahang: Bidley. 
Malacca : Maingay, No. 445. 

13. Aryteka, BImne. 

Shrubs or trees with pinnate 1-5- jugate leaves : the leaflets elliptic 
or lanceolate, entire, sometimes foveolate in the nerve-axils underneath. 
Panicles axillary or terminal. Calyx small, cupular ; the sepals 5, 
imbricate. Petals 5, each with 2 pectinate basal scales. * Disc entire, 
annular. Stamens 8. Fruit 2- to 3-celled, shortly stipitate, lobed ; the 
lobes elliptic, obcordate or obovate, always divaricate: the pericarp 
fleshy outside, sclerenchymatous inside. jSeei entirely or almost entirely 
enveloped in an inappendiculate arillus ; cotyledons thick, fleshy, super- 
posed, radicle short. — D istrib. Malayan Archipelago and Peninsula, 
S. China and Australasia; about twenty species. 

Abytera LiTTORALis, Blume Runaphia, III, 170. A tree 25 to 30 feet 
high : young branches rusty-puberulous. Leaves abruptly pinnate, 6 to 13 
in. long, their rachises rusty-puberulous becoming glabres cent, not winged; 
leaflets 2 or 3 pairs, elliptic to elliptic-oblong, sub-acuminate, the base 
cuneate, both surfaces glabrous; main nerves 8 to 10 pairs, slightly 
prominent beneath, ascending, curved ; length 3 to 6 in., breadth 1*5 
to 3 in.; petiolules *25 in.,- stout. Panicles axillary, short, many- 
branchedj rusty-puberulous. Flowers minute. Calyx with 5 short teeth, 
pubescent outside. Fetals 5, slightly longer than the calyx, broadly 
cuneate, obliquely emarginate or bifid at the apex, pubescent on the 
upper suj‘face. Anthers puberulous, filaments hairy. Fruit coriaceous, 
glabrous, 2-Iobed; the lobes usually compressed, oblong, blunt, one of 
them often smaller than the other. Badlkofer in Sitzb. Bayer, 
Akad. Math. Phys. IX, (1875), p. 552. Gupania adenophylla. Planch, ex 
Hiern in Hook. fil. PI. Bt. Ind. I, 677 ; Kurz For. Floi^a Burma, I, 285- 
Eapindus adenophyllus, Wall. Oat. 8044. 

Malacca: Griffith, Maingay, No. 439. Andamans: King's Col- 
lectors. Nicobars: Jelinek. Pahang: Bidley, No. 2162 . — Distrtb. 
Burma: Heifer, 989; Griffith, 988. Sumatra; Forbes, No. 2624 

Yar. major. A tree 30 to 70 feet high; leaflets with 12 to 14 
pairs of nerves : hhes of fruit oblong, only slightly compressed. 
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Perak; King^s Collector, Nos. 695, 885, 4456 ; Scorteeliiui, No. 20; 
Wray, No. 316. Singapore : Bidley, No. 5995. Selangor: Bidlej, 
No. 1609, 

14. Mischocaupus, BI. 

Trees with alternate exstipulate unequally pinnate leaves ; leaflets 
1 to 5 pairs, ovate-laiioeolafce or elliptic, entire, usually glabrous. 
Eacemes axillary, simple or braiiclied, Galyx small, cup-sbaped, 
5-partite, tbo segments imbricate. Petals 5, each with 2 lai*ge pecti- 
nate scales, or absent. Disc entire, annular. Stamens 8 or fewer. 
Fruit pyriform, blunt, 3-angled or 3-grooved, or smooth, pedicelled, rarely 
sessile, 3-celled; the pericarp thin, fleshy, sclerencbymatous inside. 
Seeds more or less completely enveloped in a thin ariilus with 2 spur- 
like processes near its base. Cotyledons lying above each other, radicle 
sborb, — Distrib. About a dozen species, Malayan and Australasian. 
Petals 5, minute, caducous ... ... 1. M, fliscescens. 

Petals 0. 

Fruit truncately pyriform, boldly 3-angled ... 2. M. sundlacus. 

Fruit pyriform, not truncate, not angled ... 3. M. sumairaims^ 

1, MfSonocARPUS ptrsCESCENS, Blume Bumpbia III, 166. A tree 
50 to 70 feet bigh : all parts except the inflorescence glabrous, Leave^s 
9 to 12 ill. long, equally or unequally pinnate ; leaflets 4 to 6, elliptic- 
oblong or oblong-lanceolate, sub-acuminate, cuneate at the base, both, 
surfaces shining and fluely reticulate, foveolate in the axils beneath ; 
main nerves 12 to 1-5 pairs, slightly conspicuous beneath, curving : length 
4 to 8 in., breadth 1*5 to 2 in. ; petiolules *25 in., stout. Panicles 
axillary or terminal,' erect, puberulous; the branches few, i*acemose 
with the flowers in small cymes. Galyx sub-valvate. Petals 5, minute. 
Stamens 8. Disc hairy. Ovary pyriform, entire, stipitate. Fndt obovoxd, 
with a faint vertical ridge, glabrous, '4 in. long, its pseudo-stalk *25 in. 
long. Badlk. 1. c, 646. Cupania fuscescens, Miq. FI, Ind. Bat, Yol. I, pt. 
2, 567 ; 0. Helferi, Hieru in Hook. fil. FL Br. Ind. I, 679. 

Selangor ; Bidiey, No. 1916. Perak ; King’s Collector, No. 2689 ; 
Scortechini. — Disthib, British India : Syihet, Wail. Cat. 8018, 9035. 
Burma : Griffith, 987 ; Heifer, 982/i. 

2. MiscHOCAai>us sundiacbs, Blume Bijdr. 238; Bumphia III, 267. 
A tree 25 to 50 feet high ; young branches slightly puberulous or glabrous. 
Leaves 6 to 10 in. Icfng, equally or unequally pinnate ; leaflets 3 to 6, 
elliptic-oblong or oblong-iauceolate, sub-acuminate, cuneate and some- 
times slightly oblique, at the base : both surfaces glabrous, shining 
and very minutely reticulate ; the lower paler, foveolate in the axils of 
the 8 to 10 pairs of faint ascending curving main nerves ; length 2*5 to 
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6 in., breadih 1*5 to 2 in., petioluies *15. Panicles of a few racemose 
bi’anches on which the flowers are arranged as shortly stalked cymes, 
slightly puberuloiis. Fruit *25 in. in diam. timncately pyriform, boldly 
3-angled, crowned by the short style and narrowed at the base into a 
thin pseodo- stalk longer than itself,, pedicel '15 in. long. Gnpania 
Jjessertiana, Oamb. Mem. Mus, XYIII, 46 t. 3 ; Hasskarl PL Jav. Ear. 
285 : Miq. Pi. Tnd. Bat, YoL I, pt. 2, 566 ; Hiern in Hook. fll. Pi. Br. 
Ind. T, 678 ; Eadlk I c. 646. MoUnaea 7 Wall. Oat. 8092. 

Singapore : Wallich. Malacca: Maiugay, No. 438; Ridley, No. 1908. 
Perak ; King's Collector, Nos. 4186, 7265 ; Scortechini, Nos. 953, 1458. 
Andamans : King's Collector. Penang : Curtis, No. 2433. — Distrid. 
Burma (Heifer, No. 991); Assam, Kliasia, Chittagong. 

This species diners very little from M. fmcescens. It has, how- 
ever, a less pubescent inflorescence, three petals are often present in the 
flowers and the fruit is sharply 3-anglcd. The young branches in this 
are pubeimlous whereas those of M. fuscescens are quite glabrous. 

The fruit of this while young is sharply 3-angled ; but as it 
ripens the angles become obliterated and it closely resembles that of 
M, Bumatmnus and M, fuscescens. This species may, however, be dis- 
tinguished from these by its smaller leaflets with fewer nerves. 

3. MiSGiiocARPUs SUMAXIUNUS, Blume, Rumphia HI, 168. A tree 
80 to 50 feet high : all parts except the inflorescence glabrous. Leaves 
5 to 12 in. long, with angled rachises : leaflets 4i to 8, elliptic-oblong, 
sub-acuminate, the base cuneate, both sui'faces minutely reticulate and 
shining ; main nerves 9 to 12 pairs, curved, the secondary almost as 
prominent ; length 4 to 8 in., breadth 1*15 to 2*25 in., petioluies *2 
to '25 in. Panicles as in If. fuscescens. Petals 0. Fmii pyriform, *3 in. 
in diam., not angled, pseudo-stalk shorter than the fruit and also than 
the pedicel, pedicel ‘2 in. Eadlk. 1. c, 646. Oupania stmiatrana, Miq. 
PL Ind. Bat. YoL 1, pt. II, 566; Hiern in Hook. fll. PL Br. Ind. I, 678. 

Perak: Scortechini, Nos. 97, 484; King’s Collector, Nos. 3933, 
5278, 5391, 5397, 5727, 8307, 8329, 8374, 8403. 

This is very closely allied to If. fuscescens which differs in having 5 
minute caducous petals. In all other respects the two agree ; and, in 
my own opinion they ought not both to rank as species. I keep both 
up however out of deference to Eadlkofer whose monograph is a signal 
ejf ample of careful work. 

15. Lepidopjstalum, Blume. 

Small trees with 2- to 4-jugate pinnate leaves, tlie leaflets ovate- 
lanceolate, entire. Eaceines axillary, a few inches long, or thyrsifoim. 
Sepals 4, united at the base, valvate. Petals 4, smaller than the sepals, 


4W 
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eaoir W16I1 one large scale connate to its margins. Stamens 8, the 
filaments glahrons. -2, 2-celled, with a solitary oynle in each cell 
Fruit capsular, coriaceous, obovate, compressed, 2-celled, reddish-brown 
when ripe, pericarp fiesliy, the endocarp bright scarlet. Seed black 
with a mucilagiuous coating and a basilar pink fleshy cupular arillus - 
DioTRIB. 6 species from the Nicobavs, Sumatra, Philippines.and New 

VT* IX 111 .031* 

Lepidopetalum Jackianum, Eadlk. in Sitzb. Bayer Acad IX 6^3 
A small ti;ee: young branches puberulous, soon becoming ’graWs.’ 
Leaves 6 to 12 in. loog-, leaflets 2 to 10, sub-alternate, oblong or ovate- 
oblong, sub-aeuminate, the base rounded or euneate, both surfaces quite 
glabrous and finely reticulate ; main nerves ? or 8 pairs, bold beneath 
spreading: length 3 to 5 in., breadth to 2 in., potiolules -15 in 
Eaoemes under 2 in. ong Flower-huds oval, pointed ; sepals lanceolate’ 
PeteZ. less than a third of the size of the sepals and alternate with 
them. Stamens short, inserted at the base of the ovary, filaments 
glabrous; auZ/icrs hmsute, oblong. CcpswZe not lobed, coriaceous com- 
pressed, obovate, glabrous outside, hairy inside, minutely apiculate 
1 1 pedicel -25 in. long. Seed solitary’ 

HoS ’ S m ^ f A J'acMana, Hiern in 

Hook, fib PL Br. Ind^I, 676. Connarus ? Jachiamis, Wall. Oat. 8552 
Pram 111 Proceed. As. Soo. Beng. 1891, p. 167. 

Nicobar Islands ; Jack, Kurz, Prain. Batti Maly, Prain. 

Dr. Pmii hw gira ia ihe ,bo,e qoZted a-n ejcellent 

U.isp„ri.„ly lita, “ 

from Ills description mine is largely taken. 

16. Pahanephelium, MiqneL 

Trees with alternate exstipulate unequally pinnate leaves : lea/lcds 
opposite or Bub-opposite. PZozre, . panicled, regular, hermaphrodite S 
po ygamous . ) 4-b-merous. Oal^x deeply lobed, the lobes shVhtlv im 
bricaie. Petals usually 5, small, each bearing a siimle scutiform 
BTger than itself (the two forming a pouch). PZw deeply excavated^ 
entire. Stamens 6 to 10, the filaments subulate, glabrous - tS Zz ’ 
.irort, 2-.^ Or.,., S-ObM, obtai; Zgled 

ligneous 8-valved capsule, externally tubercled, lobulate or qr>; - 
imperfectly 3-celled, 1- to 3-seeded. Seed large angled tibi+I ^ 

'--^*a’'d?‘^'''■ fleshy,- oily, ’cond^pHclte.-^C™!; 

fa and Burma, 3 or 4 species. ^ 

Leaflets entire, fruit lobulate ... 1 p v. 

Leaflets serrate, fruit echinate... o' f 

Hiern’s genus Scyphopetalnm (1875) is exactly' the' rmcTs^ 
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nephelium which dates from 1860. MiqueFs genus Mildea (publislied 
in 1867), appears also to be reducible to this. The still older genus of 
Compositae bearing the name Paranephelius^ Poepp. et. EndL dates from 
1842 : but it has been found to be reducible to Liahumy Adans. 

1. Faranephelium kitidum, King n. sp. A tree 40 to 60 feet 

high : young branches slender, terete, glabrous, lenticellate. Leaves 
15 to 18 in. long, their rachises grooved : leaflets 5 to 9, coriaceous, 
oblong-lanceolate or oblong-oblanceolate, bluntly acuminate, entire, 
much narrowed to the base ; both surfaces glabrous and shining ; main 
nerves 14 to 16 pairs, curving, slightly prominent beneath ; length 4*5 
to 6*5 in., breadth 1*5 to 1*75 in., petiolules *25 in. Panicles axillary, 
3 or 4 in. long, few-branched, very lax ; the ultimate branchlets few- 
dowered, cjmulose. Floioers *2 in. in diam., the style long-projecting, 
ovary rusty-pilose ; stigmas 3, short, x^ecurved. Fruit woody, depressed- 
globular, the surface deeply and irregularly lobulate, shortly apiculate, 
covered with brown scurf, 3-seeded ; depth *75 in., breadth 1 in. 
(unripe). . 

Perak: King’s Collector, Kos. 7410, 7416. 

2. Paranbphblium macrophyllum, King n. sp. A tree 20 to 40 
feet high : all parts except the indoreseence glabrous. Leaves 18 to 30 
in. long, the rachises tei*ete ; leaflets 5 to 9, sub-opposite, coriaceous, 
oblong, shortly and abruptly cuspidate, the edges with few remote 
sei'rations, cuneate at the base ; • main nerves 18 to 28 pairs, spreading, 
depressed on the upper and prominent on the lower surface ; length 6 to 
15 in., breadth 2*5 to 4*5 in. ; petiolules *35 in., stout. Panicles pubes- 
cent, axiliaiy, erect, few-bi*anehed, about 12 in. long, the ultimate 
branchlets cymose. Flowers *2 in. ' in diam. Stamens 8, inserted on the 
edge of the cupular glabrous lobulate disc. Ovary sub-glob ulai*, rusty- 
pilose. Fruit globular, woody, the whole sui'face covered with thick 
spines, 3-celled, l~3-seeded ; diam. to end of spines 1 to 1*5 in. (unripe), 

Perak: Scortechini ; King’s Collector, JSTos. 3157, 3204, 6436, 7027 j 
Wray, No. 2675. 

17. Dooon^A, Linn. 

Shrubs rarely trees. Leaves simple (in the only Malayan 
species) altcimate, exstipulate. Inflorescence lateral and terminal. 

polygamous, inconspicuous, - 5-2, imbricated pr valvate. 
Petals 0. Stamens 10-5, usually 8, inserted on the outer side of the disc ; 
filaments short ; anthers linear oblong. Lise obsolete in the male dower, 
small in the female. Ovary 3-6-sided and -celled; style 3-6-sided, its apex 
3-6-cleft. OmtZei? 2 together, collateral or superposed. Capsule com- 
pressed, membranous, septicidally 2-valyed ; valves winged at the 
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back; cells l--2-seeded. Seeds lenticular or subglobose, compressed^ 
exalbuminous, exarillate, funicle thickened ; emhryo spirally involute. — 
Distrib. a genus of about 65 species mostly endemic in Australia. 

Dodonj)a viscosa, Jacq. Enum. PL Oarib. 19. A shrub or small tree : 
the leaves simple, oblanceolate, sub-acute or very shortly apiculate, with 
sub-entire revolute margins, much narrowed to the base, both surfaces 
shining and sub-viscid ; main nerves faint, numer*ous ; length 1*75 to 
4 in., breadth *5 to 1*25 in., petiole *1 in. Floivers *25 in. in diam., in 
short few-flowered axillary spreading cymes. Sepals oblong, about *1 
in. long as are the stamens. Capsule membranous, compressed, with a 
broad marginal wing notched at base and apex, about *75 in. long and 
slightly broader. Linn. Mant. 228 ; Hiern in EL Br. Ind. I, 697 ; Kurz 
For. Flora Burma I, 287 ; Baker in Oliv. FL Trop. Afr, I, 433 ; Benth. 
FL Austral. I, 475 ; Brand. For. FL 113 : Boiss. FL Orient. I, 953. P. 
angustifoUa, Linn. f. SuppL PL 218 ; Roxb. FL Ind. II, 256. P. dioica^ 
Roxb. Hort. Beiig. 28 ; FL Ind. II, 256; *Miq. FL Ind. Bat. VoL I. 
pt, 2, p. 580. P. Burmanniana, DC. Prodr. I, 616 ; Wight 111. I, t. 52 ; 
W. &A. Prodr. 114; Grab. Cat. Bomb. PL 30; Dak. & Gibs. Bomb. 
FI. 36; Thwaites Bnum. 59; Miq. FL Ind. Bat. YoL I, pt. 2, p. 580. 
P. mbrocarpa, DC. Prodr. I, 6L7. P. WigJitiana^ Blnme Rumpb. Ill, 
189. P. pentandra, Griff. Kotul. lY, 548. P,. lieteropJiylla, HortuL ex 
G. Don. Gen. Syst. I, 674 ; Wall. Cat. 8081. Ptelea viscosa, Linn. Sp. 
PL ed. I, 118 ; Burm. FL Ind. 36. P. spathulata, Sm. in Rees OycL 
XII, n. 2. P. arabica, JSochst. & Steud. in Herb. Arab. Schimp. n. 766. 
— Burm. FL ZeyL t. 23. Rumph. Herb. Amboin. lY, t. 50. 

In all the provinces ; but usually planted. — D istbib. Warm coun- 
tries generally. 

18. Habpullta, Roxb. 

Erect trees. Leaves alternate, exstipuiate, pinnate ; leaflets alter- 
nate, entire, acuminate, sub-glabrous. Flowers dioecious or polygamous, 
in racemes or panicles, regular. Sepals 4-5, erect, equal, imbricated. 
Petals 4-5, narrowly obovate, exceeding the calyx, sometimes clawed, 
without either glands or scales, but sometimes with inflected lobes at 
the base of the lamina. Stamens 5-8, inserted within the obscure disc, 
Cmry pubescent, ellipsoidal or oblong, 2-celled; ovules usually 2 to- 
gether, superposed. Style elongated; stigma linear, usually more or less 
twisted. Capsule coriaceous, inffated, 2-lobed, 2-celled, loculieidally , 
2-valved; cells 1-2-seeded. Seeds sub-globose, exalbuminous, usually 
arillate. — D istrib, About 6 species, tropical Asiatic, Australian and 
Madagascai'ian. 

Habpullia oopanioides, Roxb. Hort. Beng. 86; PL Ind. ed. 
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Wall. IT, 442 : ed. 1832 I, 645. A tall tree : young parts ini- 
nntely tawny, puberulous. Leaves 12 to 18 in. long, the rachises 
slightly puherulous ; leaflets 6 to 12, opposite or alternate, oblong to 
elliptic-lanceolate, acute or shortly acuminate, the base obliquely 
cuneate, both surfaces glabrous ; main nerves 8 to 12 pairs, curving 
upwards, puherulous or glabrous: length 2-5 to 8 in.’ breadth ]’36 to 
2-75 in., petiolule ’15 in. Panicles with few short branches, terminal 
or axillary, puherulous. Fbioers large, ‘3 in. in diam. Sepals 5, free, 
unequal, broadly oblong or sub-rotund, minutely pubescent outside! 
Petals 5, narrower than the sepals but longer. Stamens 5, shorter than 
the petals, the anthers oblong. . Disc small, puherulous. Ovary broadly 
ovoid, compressed, grooved, pubescent; style short, reflexed; stigma small, 
2-lobed. JVuif capsular, broadly reniform, compressed, 2-lobed, glabrous! 
Seed semioval, the aril orange-coloured and covering the whole seed. 
Hiernin Hook. fil. PI. Br. Tnd. I, 6P2 ; Miq. PL Ind. Bat. Vol. I, pt. 2 ! 
570: Kurz Por. Flora Burma, I, 287: Wall. Cat. 8078. Earpullia rupestris, 
Bl. Rumphia, III, 175. H. fruiicosa, Bl. I c. 179. E. fraxinifolia, 
Bl. 1. 0 . 176. E. ihanatophora, Bl. 1 . e. 178. Streptostigma viridiflorum, 
Thwaitos in Hook. Kew Joum., VI, 298, t. 9. ’ 

Perak : King’s Collector, Hos. 1015, 7074 ; Scortechini. Anda- 
mans : King’s Collector. 


19. TTOPisriA, Vent. 

Trees or shrubs with glabrous and shining leaves, and smooth terete 
branches. Leaves opposite, stipulate, usually odd-piuuate; leaflets opposite, 
stipellate, serrulate, sub-coriaceous. Panicles terminal and axillary ; _^o-wers 
small, regular, hermaphrodite. Calyx 5-partite, imbricated. Petals 5, 
imbricated. Stamens 5, inserted outside the lobed or crenulate raised 
disc; filaments flattened; antlers short. Ovary sessile, 3-lobed and 
-celled ; styles 3, combined or distinct ; stigmas sub-capitate ; ovules 2 to- 
gether or more and then in two rows. Fruit sub-globose, indehiscent, 
3-celled. Seeds angular; testa hard, shining; Mlum large; albumen 

fleshy; anf O. straight.— Disteib. About ten species in sub- 

tropical Asia and America. 

TuEPmiA POMIFEEEA, DC. Prod. II, 3. A tree 30 to 40 feet hio-h all 
parts glabrous. Leaves stipulate, 8 to 15 in. long, mostly unequally 
pinnate ; leaflets 5 to 10, thinly coriaceous, oblong or oblong-lanceolate 
shortly acuminate, the edges serrate, the base cuneate; main nerves 

!■ f 2-5 to S in., breadth 1 to 3 in 

petiolnles of the lateral leaflets -25 to -35 in., of the terminal one vary" 

mg rom 1 to 2 m^; stipules mterpetiolar or triangular, oaducuous. Pali- 
dies spreading, shoi-ter than the leaves; the branches diverging, brae 
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teolate afc tlie base, pubemlous, Flowersh numeroos near the ends o£ 
the branches, *15 in. in diam., greenish-white. Calyx with 5 deep 
oblong obtuse lobes, pubei'ulous or* glabrescent. Petals oblong, longer 
than the calyx, puberulous. Stamens about as long as the petals, the 
filaments glabrous. Ovary broadly ovoid, furrowed, almost separable 
into 3 loculi, glabrous, tapering into the stout stylar column. Fruit 
globose, with fleshy smooth pericarp, slightly trigonous, 3-celled, 3- 
seeded. Miq. FL Ind. Bat. YoL I, pt. 2, 593 ; Hiern in Hook. fii. FL 
Br. Ind. I, 698 : Kurz For. Flora Burma I, 292 ; Wall. Cat. 4276. 
Dairy mpha pomifera^ Roxb. Hort. Beng. 17 ; Cor. PI. t. 299 ; FI. Ind, J, 
633. T. nepalensis^ Wall. Cat. 4277 ; W. and A. Prodr. 156 ; Wight Ic. 
t. 972 ; Bedd. FL* Sylv. t. 159; Thwaites Enum. 71. T, microcarpa^ 
W. and A. Prodr. 156. T, martabanica^ Wall. Cat. 4278. T. laiifolia, 
Wail. Cat. 4939. Oanarium Sajiga, Ham. ex W, and A. Prodr. 175. — 
Wall. Cat. 8104. 

Perak: King's Collector, ISTo. 4243. — Distrib. Java, Sumatra. 

British India. 

Yar. spJiaerocarpa^ King. Leaflets broadly ovate or ovate-rotund, 
only slightly and shortly acuminate. Pa^iicles often longer than the 
leaves. Fruit not moi^e than about *5 or *6 in. in diam., depressed. 
Turpinia sphaerocarpa, Hassk. Cat. Hort. Bat. Bogor. 228; Flora YoL 
XXY (1842), Bibl. II, p. 42 ; Miq. Fi. Ind. Bat. Yol. I, pt, II, 593. 
Turpinia latifolia^ Wall. Cat. Xo. 4939. Dalrymplea javanica, Hassk. 
PL Jav. Rar. 439. 

In all the provinces except the Andamans and Xicobars. 

This is the common form in the Malayan Provinces. 


Order XXXY. — SABlACJEiS. 

Climbing or erect shrubs or erect trees, glabrous or with simple 
hairs. Leaves alternate, exstipulate, simple or compound. Flowers 
small or minute, hermaphi'odite or polygamous, usually panicled. Calyx 
4~5-partite, imbricate. Petals 4-5, equal or unequal, opposite or alter- 
nate with the sepals, imbricate. Disc usually small, annular. Stamens 
4-5, opposite tlie petals, inserted at the base of or on the disc, all 
perfect or two only perfect and three without anthers ; filaments clavate, 
flattened or subulate ; a^itkers didymous, cells distant bursting trans- 
versely or by a deciduous cap. Ovary 2-3- celled, compressed or 2-3- 
iobed; styles free or connate, or 0, stigmas punctiform; ovtdes 1-^2 
in each cell. Pipe carpels 1-2, dry or fleshy, indehiscent. Seeds com- 
pressed or globose, basilar, hilum broad, testa membranous or coriaceous, 
albumen 0 ; embryo various, cotyledons often contorted, radicle deflexed. 
Disteib, a small chiefly Indian order, with 4 genera and about 35 species. 

J. II. 58 
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StameBS 4-5, all perfect and equal. ... ... 1, Babia. 

Bfeamens 5, very unequal ... ... ... 2. Ms^hosma. 

1. Sabia, Coleb. 

OHmbing or sarmentase shrubs j branches with the bud-scales per- 
sistent at their bases. Leaves quite entire. Flowers axillary, solitary,, 
cymose or panicled, usually hermaphrodite, 2-braoteate ; bracts, calyx, 
corolla, stamops and carpels all opposite.^ Oalyx 4-5-partite. Tetals 
4-5, with transparent lines, green, purplish or yellow. Fisc annular, 
4“5-lobed. Stamens 4-5, inserted at the base of the discj anthers 

extrorse or introrse. OarpeU 2, rarely 3, cohering slightly j styles 2, 

erect, terminal, cohering slightly ; ovules 2 in each carpel,, collateral or 
superposed, horizontal. Bipe^carpels 1 or 2, gibbous, with a suh-basal 
style, dry or drupaceous. Seed reniform, testa coriaceous, dotted; 
embryo curved, cotyledons straight or incurved, flat, rugose or undulate, 
radicle cylindric. — D istbib. About 16 species, natives of tropical and 
temperate India. 

Flowers solitary, axillary ... ... 1. sumatrana. 

Flowers in racemes or panicles ... ... 2. S, limonacea. 

1. Sabia sumatbaka, Blurne Mus. Bot. Lugd. Bat. I, 370. A 
woody climber: young shoots with cinereous bark, sub-glabrous. 
Leaves pvate-lanceolate to elliptic, acuminate, entire, the base cuneate ; 
upper surface glabrous, the lower minutely puberulous and suh- 
lepidote ; main nerves about 5 pairs, much curved, the reticulations 
wide; length 3*5 to 7 in., breadth 1*25 to 3*5 in., petiole *35 to *75 in. 
Peduncle solitary, axillary, *35 in. long (longer in fruit). Sepals broadly 
triangular, pubescent at the edges. Petals much longer than the sepals, 
lanceolate, glabrous. Stamens nearly as long as the petals, but shorter 
than the cylindric glabrous style. Fruit compressed,’ obliquely ovoid, 
glabrous, , when ripe bright blue with dark spots. Miq, FL Ind. Bat. 
Yol. I, pt. 2, 619. 

" Perak: Scortechini ; King’s Collector, Nos. Nos. 2117, 5058, 8205. 
Distrib. Sumatra. 

2. Sabia limonaoea, Wall. Cat. lOOO. A lofty climber: young 
branches slender, glabrous. Leaves coriaceous, oblong or lanceolate, 
acute or acuminate, entire; the base cuneate, rarely rounded; both 
surfaces glabrous, the upper shining and reticulate, the lower paler and 
tesselate-reticulate ; main nerves 5 or 6 pairs, curved, faint ; length 
2*5 to 6 in., breadth 1 to X*75 in.; petiole *6 in. Flowers *15 in. in diam,, 
in axillary or slightly supra-axillary racemes or racemoid p’anicles 
usually shorter than the leaves, glabrous ; pedicels longer than the 
flowers. Sepals 5, green, oblong, blunt. Petals 5, larger than the sepals, 


II 
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obovate. Stamens included, the filaments clavate, the anthers short 
with broad connectiYe. Fruit solitary or paired, compressed, .obliquely 
orbicular or elliptic, *5 in. long. Hook. fil. and Thoms. FL Ind. I, 210 ; 
Hook. fil. Fl. Br. Ind. IT, 3. Celastrina^ Wall. Cat. 9015 ; Bahia sp* 
Griff. Hotul. IV, 423; Ic. PL As. t. 568. p. 2. 

Penang : Curtis, Hos. 1221, 2158. Perak : Scortechini, Ho. 628. — 
Distuib. Biitish India at the base of the Eastern Himalayan and 
Assam Range, Chittagong. 

Bahia viridissima, Kurz in lonrn. As. Soo. Bengal, Vol. XLT, Pt. 2, (1872), 
p. 304, is, as Kurz’s type specimens in the Calcutta Herbarium clearly prove, a 
mixture of Urythro^atum, scandens, Blnine, aud an itndesoribed species of Blachia 
which I propose to name B. viHdissima, 

2. Meuiosha, Blume. 

Trees or shrubs, pubescent or glabrous. Leaves simple or unequally 
pinnate ; leaflets sub-opposite, the terminal one rarely wanting. Flowers 
in branched terminal or terminal and axillary panicles, small or minute, 
hermaphrodite, rarely unisexual ; bracts caducous. Bs^aoteoles and sepals 
5-9, persistent, forming an uninterrupted whorl round the petals. Petals 
5 ; 3 large, nearly orbicular, valvafce ; 2 smaller, interior, placed behind 
the fertile stamens, either membranous and nearly free or reduced to a 
bifid scale adnate to the filament* Stamens 5 ; 2 fertile, opposite the 
smaller petals ; filament short, flattened, incurved, expanded at the top 
into a cup which bears two globose cells that burst transversely, spring- 
ing back elastically ; 3 deformed, broad, opposite the larger petals, 
2-fid with 2 empty cells, together forming a cup over the pistil. 
Disc cupular or annular, with 2-5 simple or dentate teeth. Ovary 
sessile, 2- rarely 3-celled, contracted into a simple or 2-partible style, 
stigma simple ; ovules_ 2 in each cell. Drupe small, oblique, sub-globose ; 
stone crostaceous, 1-celled, with usually a basilar rounded projection 
over which the seed is curved* Seed globose, testa membranous; 
cotyledons conduplicate, radicle incurved. — Distrib. Species about 32 ; 
natives of Tropical Asia and Malay Archipelago, with a few in S. 
America. 

Leaves simple. 

Petals 5 ; flowers *05 in. in diam. ... 1. elUptica* 

Petals 0; flowers *1 in. in diam. ... 2. M,lancdfoUa. 

Leaves pinnate. 

Leaflets quite glabrous. 

A shrub ; leaves 12 to 18 in. long; leaflets 7 to 

13 ; main nerves 7 to 10 pairs ... 3. If. nitida. 

A tree ; leaves 30 to 40 in. long ; leaflets 21 to 

25 ; main nerves 14 to 16 pairs ... 4. M, hvis. 


Af* nitida. 
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Leaflets hairy, especially on the under surface. 

Flowers in clusters sessile, buds globose ... 5. M.lanceolata. 

Flowers solitary, shortly pedicelled, buds ob- 

, - - - • ... 6. M. Pidleyi. 

1. Meliosma EmmcA, Hook. fil. FI. Br. Ind. 11,5. A tree 20 
to 40 feet high; young branches, petioles, the midribs of the leaves on 
both surfaces, and the lower surface especially on the nerves densely 
rusty-pubescent or tomentose. Leaves elliptic or oblanceolate, shortly 
caudate-acuminate, the edges entire or remotely serrate, gradually 
narrowed from above the middle to the petiole : upper surface glab- 
roim except the midrib and pubernlous nerves ; main nerves about 10 
pairs, curving upwards, the transverse veins distinct ; leno-th 4 to 9 in 
breadth 1-25 to 3 in. ; petiole -5 to 1-6 in. Paniole terminal, usually on 
rather a loDg peduncle, lohger than the leaves, the branches rather 
few and short. Flowers crowded, sessile, ‘05 in. in diam. Bracteoles 
pubescent. Sepals 4, sub-coriaceous, orbicular, very concave, shininc, 
sub-ciliolate. Petals 5, darker in colour than the sepals but of similar 
shape, thick, opaque and dotted, glabrous. Fertile stamens 2 to 4 Fruit 
sub-globular, ridged, sub-gibbous at the base, glabrous, -2 to -25 in. 
in diam. SaUa floribunda, Miq. FI. Ind. Bat. Snppl. 521. 

Malacca: 1025; Maingay, Deiry. Perak: King’s 

Collector, Kos. 4051, 5468, 5469, 6150, 8103, and 10659.— Singapore 
Distrib. Sumatra. ^ ^ 

This is closely albed to M. simplicifolia yrhich has however its 
flowers in ultimate cymlets of 3, whereas in this the flowers are single 
The sepals moreover in M. svmplkifoUa are thinner and more pubeselnt 
than in this As a rule the leaves in this species are quite entire ; but 
m several of the Perak specimens they are coarsely seirate, without in 
any other respect departing from the typical form. 

2. Meliosma lANcrwLiA, Hook fil. FI. Br. Ind. II, 6 . A tree- 

young branches petioles and inflorescehce rusty-villous. Leaves thin^v 
wnaceous, oblanceolate-acuminate, entire, gradually narrowed from 
•bovett, to tt, diLoiWtLrto 

„„pt ffi, to„„to«p «idribL7»™ 

.»g.h 12 to 18 i.., ^•>7- 

l«v„, p.a„oto.te, fh. „d 

2 „ 3, sb^TL ,r * T 
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Malacca : Maingaj, Fo. 463/2. Perak ; Scorfceclimi. 

3. Meliosma nitida, Blume Cat. Hort. Bot. Bogor, 32 ; Rnmpliia, 
III, 202, t. 169. A slirnb or small tree : young brandies glabrous, 
lenticellate. Leaves 12 to 18 in. long, unequally pinnate, quite glabrous, 
tbe rachises deeply channelled on the upper surface; leaflets coriaceous, 

7 to 13, opposite or alternate, elliptic-ovate or obovate-lanceolate, acute 
or shortly, acuminate, entire, the base more or less cuneate, rarely 
rounded ; both surfaces quite glabrous, the lower paler and prominently 
reticulate ; main nerves 7 to 10 pairs, spreading, curving upwards, 
interarching at some distance from the margin ; length 4 to 1 2 in., 
breadth 1*75 to 4*25 in. ; petiolules *§5 to '75 in. Fanides terminal or 
axillary, rather shorter than the leaves, scurfy-puberulous, the branches 
short and the flowers densely crowded. Flowers *1 in. in diam,, shortly 
pedicelled; the buds pointed, the bracteole single and coriaceous. Sepals 
4, sub-rotuud, concave, spreading. Petals b;ihe 3 outer rotund, valvate, 
the sutures of their edges prominent; the two inner completely enclosed, 
small, each with a stamen opposite it. Stamens 2 ; the hooded anther 
broad, expanded and with two rotund diverging lobes separated by a wide 
connective, the filament tapering to a narrow base. Ovary ovoid. Frnit 
obliquely elliptic when young, slightly flattened on one side and keeled 
on the other ; when ripe ovoid-rotund, about 1 in. long and *8 in. in 
diam. Blume Bumphia III, 202. t. 169 ; Miq. PL Ind. Bat. I, pt. 2. 617. 
Meliosma sumatrana^ Hook fil. FL Br. Ind. II, 6. Millingtoma stirna- 
trana, Jack in Mai. Misc. II, 39 ; Hees in Flora for 1825, 106 ; Miq. FL . 
Ind. Bat. Z.c. Irina integerrima^ Blume Bijdr. 231. 

Malacca: Griffith, Maingay, No. 461. Penang: Curtis, No. 2836. 
Perak : (very common) King’s Collector. — ^D istrib. Sumatra. 

4. Meliosma levis, King n. sp. A tree 40 to 50 feet high : 
leaves 30 to, 40 in. long; the rachises and petioles puberulous and 
terete, the latter swollen at the base ; leaflets 10 to 12 pairs, coria- 
ceous, narrowly oblong-lanceolate, caudate-acuminate ; the edge entire, 
recurved when dry, tl|e base rather abruptly cuneate : both surfaces 
glabrous ; the upper dull, opaque, olivaceous when dry, the lower 
pale brown, tesselate-areolate ; main nerves 14 to 16 pairs, spread- 
ing, curving, interarcMng far from the edge : length 5 to 7 in., 
breadth 1 to 1*25 in. ; petiole *35 in, Panides about as long as the 
leaves with lax raceme-like branches, sparsely covered with very short 
coarse rusty hairs. Flowers less than *1 in. in diam., sessile on very 
short woody lateral branchlets ; hradteoles two, unequal, broadly oblong, 
pubescent. Sepals 2, sub-orbicular, concave, erect, thick, puberulous 
outside. Petals 5 ; the three outer larger than the sepals, very concave, 
glabrous, the two inner $mall and irregular. Stamens 2, or sometimes 3, 
the anther with wide hooded connective. Fruit unknown. 
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Perak : King’s Collector, Ko. 7893. 

This is allied to M. lanceolata, BL, but it appears to me to differ from 
that and from every other described species. Prom M» lanceolata it is 
readily distinguished by its more numerous perfectly smooth leaflets 
tesselate-reticulate beneath ; by its fl.owers on short ultimate branchlets ; 
by its double bracteole and concave petals. 

5. Meliosma lanceolata, Blume Cat. Hort. Bot. Bogor. 32; 
Bumphia III, 200, t. 168. A tree : young branches stout, more or less 
covered with short deciduous rusty tomentum. Leaves 12 to 24 in. 
long ; the petiole stout, terete, swollen at the base, the rachis glabrescent 
or puberulous; leaflets 6 to 8 pairs with one odd, very coriaceous, 
oblong, shortly acuminate ; the edges entire, recurved when dry : the 
base rounded or slightly cuneate, sometimes oblique; upper surface 
smooth and shining, usually very rugulose from the depression of the 
nerves and reticulations : lower surface dull, the midrib nerves and 
reticulations very prominent and with numerous flexuose sub-adpressed 
hairs : length 3 to 6 in., breadth 1*25 to 2 in. ; petiolules *2 to *35 in. 
long, stout, pubescent. Fanicles very large, with long raceme-like 
branches, rusty-pubescent. Flowers in rather close clusters, sessile, 
*1 in., in diam. ; bracteole single. Sepals 3, orbicular-triangular, blunt, 
sub-glabrous. Petals 5 ; the three outer orbicular, flat and much larger, 
than the sepals ; the two inner small, irregular, shorter than the stamens. 
Stamms 2, shorter than the outer petals, the anthers very broad. Fruit 
sub-globular, compressed, boldly keeled, glabrous, *3 in. in diam. Hook, 
fil. PL Br. Ind. 11, 7. 

Malacca ; Griffith, Ko. 1022 ; Maingay, Ko. 361 ; Derry, Hos. 21 
and 1122. Singapore : Bidley, Kos. 347, 1892, 3876. 

Yar. puhescens, Hook. fil. PL Br. Ind. II, 7. Under surfaces of the 
leaves and inflorescence densely and softly rusty-tomentose : fruit *4 in. 
in diam. 

Singapore : Bidley, Ko, 6341 , 

6. Meliosma Bidlbti, King n. sp. A medium tree : leaves 15 in. 
or more in length, their rachises densely and minutely rufous-tomentose : 
leaflets 11 to 15, opposite or alternate, thinly coriaceous, oblong or 
oblong-lanceolate, shortly acuminate, the base abruptly and obliquely cu- 
neate ; upper surface not rugulose, sparsely a&pressed-pubescent, the 
midrib and nerves tomentose : under surface minutely rufous-puhescent, 
the midrib and nerves with dense long shining hairs : main nerves 7 or 8 
pairs, ascending, curving, the reticulations distinct r length 2*5 to 5 in., 
breadth *9 to 1*2 in. ; petiolules *1 to *2 in,, tomentose. Panicle.longQv 
than the leaves, densely rufous-tomentose, with short branches bearing 
the ultimate spikes of flowers. Flowers solitary, oblong, not globular 
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e.en in bud, under -1 in. long. Bracteoles two, nneqnal, ovate, acute, 
pubescent ; pedxce of flower very abort. 6, ovate, blunt, concave 

erect shortly cxholate at the edges. Petals stamens ohseA. Ovar^ 

broadly ovoid, tornentose; style thick, conical, glabrescent. Fruit unknowZ 
Singapore : Ridley, No. 6342. 

The only specimens of this are in flower; and, the ovaries having 
been fertilised, the petals and stamens (as is the case in other snecies J 
h,™ i.ll„ „E Tl„ faow l£. SZ’, 

They w.„ ooHecW i» the ptle peteh rf f„e„t trhieh W. „ .JiZ 
to the Bow Sarfen o Singepo.,, which i. op. of thefewic2 
of the or,^l vegefaf oo of the ielepd which h.v. eocepea the 

of«e.ca .pade I« M th„ ptat i. col cclik. if. Wcictc, BI bS 

the nervation and pubescence of the leaflets are different. 

jyote—Besite the foregoing, there are in the Calcutta Herbarihm specimens 

the flowers of Bl. The leaflets of this pknt are rrrolT/oWonrS 

rather thinner texture than those of If. lanceolate, and their upper surfLes are n^t 
glabrous (except the pubescent midrib), and they are not at all r^ulose • 
surfaces are densely covered with nnequaUy long shining hairs. ’ ^ 

ISTat. Ord. XXXVI, Anacardiaceab. 

Trees or shrubs usually with oleo-resinous often acrid iuice 
alternate (opposite in Bouea), simple or compound. Flowers small vTZ 
lar, unisexual, polygamous, sometimes hermaphrodite, usually in naaicles 
the ultimate branchlets being cymose. Galyte 3-5-partite^ sometimes 
accrescent (spathaceous in Gluta, calyptrate in Melanor;hL). p21 
3 to 6, alternate with the segments of the calyx, free imbnVaf- 
valvatein bud sometimes accrescent, rarely absent. FiL flat, cupulS 
or annular entire or lobed, rarely obsolete. Stamens equal in nnmLr 
to tbe petals, or fewer, or more numerous, often abortive, inserted beneath 
the disc, rarely on it : ^laments often subulate ; the anthers 2 cellM 
basi-ordorsi-fixed. Pistil in the male flower usually abLnt Twf’ 
female solitary.^^r- pistils 4 or 6 and apocarpous, or 2 to Lad syncat" 
pons: mostly superior (half-iuferiormRbf%ar»a) tbe loculi 

a single ovule pendulous from the top of the cell or from rsil ot 

from au ascending funicle insmg from the base: styles t to 6 and free ’ or 

thestigmasnb-sessxle,orsimpleorlobed. Frait snperior'(except So? 
garna an3. Bnmycarpus) and drnpaeeons, with one cell and one seed and 
sometimes with accrescent sepals or petals ; or a false drupe with a 2 S 
celled stone covered by pulp, ^eed exalbnminous : the ZZTo ^tt tS 
or curved: cotyl^^w plano-convex, radicle short.- D ist/ib. 
tropical ; about 430 species in 55 genera. ■ ^ 
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Sub-Order l. Anaoardiae. Ovary 1- celled (in all 
the Asiatic species). 

Tribe l.—Mangiferae. Carpels solitary, or 5 
with only one fertile ; style usually latei'al or 
gynobasic, ovules pendulous, or semi-pendu- 
lous (in Anacm'dium) from a basal funicle ; 
ovary often with a gynophore ; stamens in one 
or more whorl, sometimes reduced to a single 
individual ; leaves simple. 

Neither sepals nor petals accrescent. 

Carpels 5, rarely 4 or 6 ; stamens 10 
Carpel solitary. 

Leaves opposite 
Leaves alternate. 

Calyx 4-'6-partite, stamens I to 5 ; 
drupe with succulent mesocarp, the 
endocarp hard and fibrous, the 
peduncle not enlarged ... 

Calyx 4-5-partite, stamens 8 to 10 
all or only a few perfect ; drupe reni- 
form, compressed, the peduncle much 
enlarged 

Calyx spathaceous, petals 4 to 6; 
torus stipitate, drupe sub-ligneous, 
tubercled or ridged, the endocarp 
leathery 

Petals accrescent. 

Calyx calyptriform ; stamens 5 or numer- 
ous ... 

Calyx 5-partite ; stamens 5, drupe 
stalked 

Tribe 11. — BJioideae. Carpels solitary or 3 and 
united ; styles terminal or lateral, free or con- 
nate below ,• ovary 1-celled ; ovule solitary, 
rising by a short funicle from the base or 
from near thp base of the cell, or suspended 
from the wall near the apex ; stamens in 1 or 2 
whorls ; fruit drupaceous, 1-celled, 1-seeded, 
sometimes with the accrescent calyx-segments 
at its base (obscnrely 2-cened in Drepano- 
spermum) ; embryo usually curved, rarely 
straight : leaves simple, trifoliolate or pinnate. 


1 . 


2 . 


Buciianahia. 

Bouea. 


3. Mangifera. 


4. Anacaroium, 


5. G-luta. 


6 . 


7. 


Melanoebhoea. 

SWINTONIA. 
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Jj^aYos simple. 

Sepals accrescent, fruit sessile ; flowers 
4-inerous, embryo straight 
Sepals not accrescent ; flowers 5-inerous ; 
stamens 6 to 10, style 1, embryo curved .• 
Leaves pinnate ; petals imbricate. 

Stamens 5, alternating with 5 staminodes. 
Stigma erect, 3-lobed 
Stigma flat, much bent, not 3-lobed ... 
Stamens 4 to 10 ; staminodes none. 
Stamens 4 to 10 ; styles 3 j di*upe 
. solitary, small, compressed, 1-celled, 
1-seeded, not crowned by the styles ... ! 
Stamens 8 to 10 ; styles 3 or 4; drupe 
reniform, compressed, 1-celled, 1-seeded, 
crowned by the distant styles 


Parishia. 


Campnosperma. 


Microstemon. 

Pentaspadon. 


Odina. 


Tribe III. — Sernecarpeae. Ovary consisting 
of three united carpels, unilocular, free or 


immersed in and adnate to the cupular or 
tubular disc ; ovule solitary, suspended by a 
fuuicle from the side of the loculus above its 
middle or just below the apex, stamens in a 
single row; styles 3; drupe large, usually con- 
nate with the enlarged more or less fleshy 
peduncle, infexior in Brimycarims* 

Drupe superior. 

Petals valvate, stamens 5, style 1 ; calyx- 
tube persistent, much enlarged in the 
fruit and adnate to the base of the drupe 14. 
Petals imbricate, stamens 5, styles 3, 
drupe on a much enlarged fleshy recep- 
tacle,.. ... ... ... 15. 

Drupe inferior. 

Petals imbricate, stamens 5, style 1, ovai’y 
inferior, drupe transversely ovoid ... 16* 


Melanoghtla. 


Sbmiscaepus. 


Drimycarpus. 


Sub-Order IL Spondiae. Ovai’j and drupe 2- to 
5-celled, ovules pendulous. 


Flowers bisexual, 5-merous, stamens 10; styles 
5, thick, connate b^’' their apices ; drupe 5- 
celied, sometimes- fcwer-cellcd by abortion 17. DBACoiTOMiira 
II. 59 
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i. Buchananu, Eoxb, 

Trees. Leaves alternate, petioied, simple, quite entire. Fanieles 
termitral and axillary, crowded. Flowers small, wMte, beimaplirodite. 
Calyx short, 3-5-toothed or -lohed, persistent, imbricate. Feiah 4-5, 
oblong, recurved, imbricate. Disc orbicular, 5-lobed. Stamens 8-10, 
free, inserted at the base of the disc. Carpels 5-6, free, seated in the 
cavity of the disc, one fertile, the rest imperfect ; style short, stigma 
truncate; 1, pendulous from a basal funicle. Drupe small, flesh 
scanty; stone crustaceous or bony, 2-TalTed. gibbons, acute at 

one end; cotyledons thick; radicle superior. — D isthib, A tropical 
Asiatic, Australian and Polynesian genus ; species about 25. 

Anthers not sagittate at the base ... ... 1, B, platyneura. 

Anthers sagittate at the Va^e. 

Leaves always sharply acuminate at the apex, 
the lower surface of the midrib pubescent ; 
panicles pubescent ... ... 2. J9. sesstUfoUa, 

Leaves rounded or obtuse at the apex, some- 
times shortly a«.d bluntly acuminate, every- 
. where glabrous r panicle glabrous ... ... 3. B.florida, 

1. Buchakakia platyneura, Kurz in Journ. As. Soc. Bengal XLY 
(1876), pt. 2, p. 125. A tree 40 to 60 feet high, the young shoots 
deciduously puherulous. Leaves coriaceous, narrowly elliptic to elliptic- 
lanceolate, shortly and bluntly acuminate, the base cuneate and sometimes 
slightly unequal; both surfaces glabrous and shining, the reticulations 
when dry distinct or not, the midrib broad on both surfaces; main nerves 
11 to 13 pairs, spreading, curving ; length 4 to 9 in. or even 11 in., 
breadth 1 *75 to 2-5 in., petiole *5 to 1 in. Panicles crowded at the ends 
of the branches, axillary, erect, shorter or longer than the leaves, shortly 
pedunculate, puherulous; their branches short, slender, horizontal, 
cymosely few-flowered. Fhwere '1 in. in diam., on minutely bracteolate - 
pedicels longer than themselves. Sepals 4, thick, ovate or elliptic, 

• obtuse, ^ much shorter than the p^tels. Petals 4, oblong, very blunt[ 
spreading and reflex ed. Stamens 8; the anthers narrow, elong'ate, the 
bases not sagittate, the apices recurved ; filamsuts longer than the 
anthers, flat. Pistils several, one only ripening. Drupe sub-globular, 
with 4 vertical ridges, two prominent and two obscure, gdabrous,. 
purplish-black when ripe ; the stone hard, *4 in. Eo^ler in DO. 

Mon. Phan. lY, 193. 

The Andaman and Nicobar Islands : very common. 

This ri put by Bugler amongst doubtful species-- no doubt as the 
result of his not having seen good specimens ; fat' the species is a very 
wril-marked one. Its nearest ally is the Sumatran species spUndem, 
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S. BtrciTANAKiA SEsSiLiFOLTA, Blume Mus. Bot. Lugd. Bat. I, 181. A 
slxrulb or small tree, tlie young branclies puberulous and not swollen, ulti- 
mately glabrous. Learns thinly coriaceous, oblaticeolate, always abruptly 
acuminate at the apex and Hiacii nari’owed to the base, either with a short 
petiole or sessile ; the upper surface glabrous and rather dull, the 
lower pale-brown when dry and glabrous except often the sparsely 
adpressed-pubescent midrib ; main nerves 13 to lb pairs, spreading, 
slightly prominent on the lower surface ; length to 7 in., breadth 
i*5 to 2*0 in, ; petiole none or from *1 to *6 in. long. Fanises peduncula te, 
exceeding the leaves, slender ; the branches divaricate, and with the 
lowers crowded towards their apices, sparsely pubescent. Flotwrs *15 
in. in diam., on short pedicels. Sepals 5, sub-rotund, puberulous, Fetals 
h or 6, much larger than the sepals, oblong, blunt with the apices 
recurved, glabrous. Stamens 8 or 10 : the anthers sagittate, the basal 
lobes rounded and swollen,* the filaments short, thick, compressed'. 
Pistils several. Drupe sub-cordate, rotund, compressed, glabrous, about 
*35 in. long. Miq. FL Ind. Bat., Vol, I, pt. 2, 637 ; Suppl. 523 ; Engler in 
DO. Mon. Phan. IV, 191. B, acuminata, Turcz. in Bull. Mosc. (1858), 
1,472; Hook. fil. FI. Br. Ind. II, 24 ; Kurz For. Flora Burma, I, 308. 
Ilypericinea lucida, Wall. Cat. 4827. Terehintliacea, Wall. Cat, 8505, 

Hook, fil.) 

In all the Provinces except the Andamans and Kicobars : very 
common. — Distuib, the Malayan Archipelago. 

This differs from all the forms of JB. florida, Scbauer, in having 
more acuminate leaves of thinner texture, with the midrib pubescent 
on the lower surface, and with rather more numerous nerves : and also 
in having a pubescent panicle and larger fruit. There is considerable 
variation as to the petiole. In some specimens there is no petiole at all, 
and it is to these which Blume gave the name B. sessilifoUa, Turc- 
, 55anmoff*’s name B. acuminata, being applicable to all the forms, is a 
far more appropriate one ; and Sir Joseph Hooker adopts it although 
the procedure is, as he admits, ‘‘against the laws of priority for Turc- 
zaninoff’s species was not published until 1858, whereas ’Blume dates 
from 1851. 

3. BuCHAHAiJTrA FLORIDA, Schauer in Hov. Act. Caes. Leop. Carol. 
XIX, Suppl. I, 481. A small glabrous tree, young branches close to 
the leaves, thick and ’ with many cicatrices. Leaves thinly coriaceous, 
oblong-lanceolate to obo vat e-oblong, the apex rounded or obtuse ; nar- 
rowed from below the middle to the broad channelled somewhat winged 
petiole; both surfaces shining, reticulate; main nerves about 12 pairs, 
the intermediate veins very distinct ; length 4 to 5*5 in., breadth 1*25 
to 1*75 in. ; petiole *5 to *75 in. Panicles crowded about the ends of the 
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tranches, axillary, longer than the leaves, narrow, lax, the branches 
short, bracteolcs minute. Flowers on pedicels longer than themselves, 
•25 in. in diam. Sefah 4 or 5, orbicular, slightly unequal. Petals 4 or 
5, larger than the sepals, elliptic, obtuse. Stamens 8, the anthere elongate, 
cordate at the base; the filaments shorter, subulate. Pistils 3 or 4, 
but one only fertile. Drupe broadly ovoid or sub-globular, slightly 
compressed, about *25 in. long. Engl, in DO. Mon. Phan. IV, 188. 

Var. hicida, Engler L c. 189: oblong-lanceolate, sometimes 

shortly and obtusely acuminate, the nerves and veins very prominent. 
£; lucida, Blume Mus. Bot. Lugd. Bat. I, 184 ; Hook. fil. El. Br. Ind. 
II, 24 ; Miq. El. Ind. Bat. I, pt. 2, p. 637, B, palemhanica, Blume 
t c. 186 ; J5. suhohovaia^ Grrifi. Hot. IV, 413. JB, polyhotrya^ Miq. El. 
Ind. Bat. I, pt. 2, p. 638. Mypericinea angustatob, Wall. Oat., Ho. 4830. 
B. arhorescens, Blume Mus.* Bot. Lugd. Bat. I, 183; Kurz For. Flora 
Burma, I, 308. 

Penang, Kedah, Singapore, Malacca, Perak : — Distrib. Sumatra, 
Burma. - 

This, although widely distributed in the Malayan Peninsula, does 
not appear to be any thing like so abundant a tree as B, acuminata^ but 
it is move common than the following variety. 

Var. petiolariSf Engl. i. c. 189 : Beared obovate-oblong, contracted 
at the base into the long cuneate petiole. B. petiolarts^ Miq, FL Ind. 
Bat. VoL I, pt. 2, p. 637. B, hancana, Miq. FI. Ind. Bat. Suppl, 523. 

Penang: Wallich (Oat, No. 4831). Singapore; Ridley, Nos. 438, 
1882. 

2. Bouea, Meissn. 

Trees. Leaves opposite, petioled, coriaceous, glabrous, quite entire. 
Flowers small, in axillary and terminal panicles, polygamous. Sepals 
3-5, deciduous, valvate. Petals 3-5, vertically keeled on the inner face, 
imbricate. DiscYerj small. Stamens 3-5, inserted within the disc, all • 
fertile. Ovary sessile; short, terminal, stigma obscurely and un- 
equally 3-lobed ; ovule ascending from the wall of the cavity. Drupe 
fleshy; stone thin, fibrous, 1-celled, 1 -seeded. Seed suberect; cotyledons 
fleshy ; radicle very short, inferior. — Distrib. Species 5, natives of 
Tropical Asia and the Malay Archipelago, 

Leaves 3 to 5 in. long ; panicles laxly flow- 
ered; sepals puberulous; petals oblong, erect ; 
fruit -6 to -75 in. long ... 1. B.hirmanica. 

Leaves 5 to 8 in. long; panicles densely 
flowered ; sepals tomentose ; petals oblanceo- 
late-oblong, spreading j fruit more than 2 in. 
long .M iff *.f 2, B. macropJiylla, 
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1. Bo0ea BUEMANiGA, Griff, Plant. Cfintoi’. 14. A glabrous tree 
50 to 60 or even 90 feet higb ; young branches slender. Leaves 
thinly coriaceous, oblong-lanceolate, shortly and obtusely acuminate, 
the base® cuneate ; main nerves 10 to 15 pairs, spreading, slightly 
depressed on the tipper and slightly projecting on the lower surface ; 
length 3 to 5 in., breadth 1 to 2 in. ; petiole *25 to *5 in. Panicles much 
shorter than the leaves, terminal or axillary, slender, with a few spread- 
ing laxly-flowered puherulous branches, bracteoles absent. Flowers 
oblong, less than *1 in. in diam., glabrous, on pedicels longer than them- 
selves. /8epaZ5 4, unequal^ leathery, broadly ovate, puherulous. Petals 
very thick, erect, oblong, obtuse, longer than the sepals, quite glabrous. 
Stamens 3 to 5, shorter than the petals, the anthers linear, the filaments 
short. Ovary obliquely ovoid. Drupe obliquely ovoid, slightly apicnlate, 
‘6 to 1 in. long. Hook, fil. PL Br. Ind. II, 21 ; Kurz For. Flora Burma, 
I, 306 ; Engler in. DC. Mon. Phan. lY, 240. B, oppositifoUa, Meissn. in 
Walp. Hep. I. 556 j Kurz For. Flora Burma, Z. c. 306. B» Brandisiana^ 
Kurz in Journ. As. Soc. Beng. 1871, II, 50 : 1873, II, 66. Mangifera 
oppositifoUa, Roxb. FL Ind. I, 640; Hort. Beng. 18; Wall. Cat. 8490. 
Oamhessedea, W, and A. Prodr. I, 170. 

In all the Provinces. — Distrib. Burma. 

Var. microphylla, Engl, in DO. Mon. Phan. lY, 240. All the 
parts smaller than in the type. Bouea microphylla^ Griff, Planfc. Cantor. 
15; Hotul. lY, 423; Hook. fil. FI. Br. Ind. II, 21. B. diversifoUa, Miq. 
FI. Ind. Bat, SuppL 522. B. myrsinoides^ Blume Mus. Bot. 1. 1, 204 ; 
Miquel Z. c. I, pt. 2, 635. 

Malacca: Griffith, 1106; Maingay, 479. Singapore: Ridley; 
Hullett, Ho. 660. 

2. BotJEA MACROPHTLLA, Griff. Plant. Cantor. . 15 : Hotnlae, lY, 
420. A tree, all parts glabrous except the inflorescence. Leaves coria- 
ceous, oblong- lanceolate, the apex very shortly and bluntly acuminate, 
the base cuneate or rounded ; both surfaces shining ; main nerves 
18 to 20 pairs, spreading, slightly depressed 6n the upper and promi- 
nent on the lower surface ; length 5 to 8 in., breadth 1*65 to 2*65 in. ; 
petiole *75 to 1 in. Panicles axillary and from the axils of old leaves, 
2 to 4 in. long, puherulous; their branches spreading, short, and densely 
flowered. Flowers *1 in. in diam., on tomeutose pedicels shorter than 
themselves. Sepals 3 or 4, ovate, unequal, blunt, spreading, tomentose 
externally. Petals 3 or 4, oblanceolate-oblong, rather thick, glabrous. 
Stamens 3 or 4, about as long as the sepals ; anthers ovate, slightly 
longer than the filaments. Ovary narrowly ovoid, pubescent. Drupe 
“ ovoid-oblong, as large as a hen’s egg ” (Griff.), pulp abundant ; stone 
leathery, fibrous. Hook. fil. FL Br. Ind. II, 2 1 ; Engler in DC. Mon. 
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Pivan, IV, 239. B, Gafidaria^ Blame Mug. Bofc. Lugd. Bafc. I, 204 . (sub 
B. o;pposHifolia,) 

Malncca: Griffith, No. 1105; Maiiigay, No. 478. Perak: Scorfce- 
chini, No. 1938 ; King’s OoHector, No. 679. » 

This species has larger leaves and fruit than B. bnrmanica, and 
the panicles are much more densely flowered than in that species. 
The calyx moreover in this is very tonientose, and the petals are 
narrow oblanceolate and spreading. 

3. Mangifera, Linn. 

Trees. Leaves alternate^ petioled, quite entire, coriaceous. Flowers 
small, polygamous, in terminal panicles, pedicel articulate ; bracts deci- 
duous. Sepals 4 or 5, imbricate, deciduous. Petals 4-5, free or adnate 
to the disc, imbricate ; nerves thickened, sometimes ending in excrescen- 
ces. Stamens 1~5, rarely B, inserted just within the d iso j or on it, 1 
usually more perfect and much larger than the others ; the others with 
imperfect or smaller anthers, or reduced to teeth or quite absent. Ovary 
sessile, l-cfelled, oblique ; style lateral ; omtle pendulous, funicie basal, or 
inserted on the side of the cell above its base, rarely horizontal. Drupe 
large, fleshy ; stone compresged, fibrous. Seed large, compressed, testa 
papery; cotyledons plano-couvex, often unequal and lobed. — Disteib. 
tropical Asiatic, chiefly Malayan ; about 30 species. 

Disc fleshy, tumid, more or less deeply 4- or 5-lobed, 
the petals inserted at its base. 

Sepals and pel als 4, stamen 1, 

Panicles puberulous. 

Leaves narrowly elliptic or elliptic-ob- 
long, tapering much to each end, thinly 
coriaceous ; petioles 1 to 1'25 in. long ... 1. if. GriffitML 

Leaves elliptic, sub-coriaceous, petioles 
*25 to *4 in. long ... ... 2. if, microphylla. 

Leaves broadly elliptic, slightly obo- 

vate, thickly coriaceous ; petioles *25 to 

'75 in. long ... ... ... 3. if. scleropliylla. 

Panicles quite glabrous. 

^ * Leaves not reticulate, or very indis- 
tinctly so on the lower surface only ... 4. if. MaingayL 

Leaves distinctly reticulate. 

Leaves broadly oblanceolate or oho- 
vate-elliptic ... ... ... 5. if. andamanica. 

Leaves elliptic-oblong or oblong-lan- 

ceolate. 
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Petioles of leaves 2 to 4*5 in* long, 
thickened and dilated near the 
base ; flowers 8 to 12 on the 

ultimate branch lets, racemose 6. If. longipetiolata. 

Petioles of leaves ‘75 to 1*2 in. 


long, only slightly thickened at 
the base ; flowers on the ultimate 
branchlets in cymnles of 3. ... 7. M. quadrijula. 

Sepals and petals 5. 

Stamens 5 *all fertile ; panicle as in 
M. indica ... ... ... 8. M. pentandra. 

Stamen 1 perfect, with ox' without abor- 
tive ones (staminodes). 

Panicle minutely tomentose or pubescent 9. if. imUca. 
Panicle quite glabi’ous. 

Leaves very coriaceous ... ... 10. M, oUongifuUa. 

• Leaves thinly coriaceous. 


Leaves oblong, or elliptic-oblong, 5 to 
8 in. long., with 16 to 20 pairs of 
pi’ominent main nerves j stamen 
longer than the petals ... ... 11. M. longipes. 

Leaves elliptic-lanceolate, 3 or 4in. 
long, with 10 or 12 pairs of indistinct 
main nerves; the petals shorter 
than the stamen ... ^ ... 12. M» gmcilipes^ 

Disc minute or absent. 

Panicles glabrous (black when dry) stamens 
attached to the minute disc. 

Leaves elliptic-lanceolate, acute or acumi- 
nate, reticulate, main neiwes about 20 
pairs; flowers *25 in, long, drupe oblong... 13. ilf. odorata. 
Leaves elliptic-oblong, obtuse or sub-acute, 
the reticulations indistinct or obsolete, 
main nerves 15 to 18 pairs ; flowers '35 
in. in diam., disc cylindric ; drupe elliptic 
to globose * ... ... ... 14. M. foefida. 

Leaves narrowly linear-oblong or linear- 
lanceolate, with 25 to 35 paii’s of main 
nerves, both surfaces conspicuously reti- 
culate ; flowers nearly ’3 in. long ; drupe 
obliquely and broadly oblong-globose ... 15. M, fragrans. 
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Panicles puberulons, flowers *35 in, long; 

leaves with obtuse or rounded apices ; 

stamens 5 or 6, all perfect ... 16. M, lagenifera. 

Panicles tomentose or pubescent; petals 

adnate to the cjlindric tonis. 

Flowers not more than *3 in. long. 

Leaves sessile or sub-sessile, obianceo- 
late or obovate*>oblong, 9 .to 15 in. long, 
panicle 20 to 30 in. long ... ... 17. M. hemanga. 

Leaves broadly lanceolate or elliptic- • 
oblong, shortly acuminate, 6 to 12 in. 
long; panicle 12 to 15 in. long. 18. M. caesia^ 

Flowers *75 in. long, with large concave 


bracts... ■ ... ... 19. ilf. siiperla, 

1. Mangifera Griffithii, Hook. fil. in Trans. Linn. Soc. XXII, 
168. A tree with stout glabrous branches. Leaves thinly coriaceous, 
narrowly elliptic or elliptic-oblong, tapering from about the middle to 
each end, the apex sub-acutflr or very shortly and bluntly acuminate, 
the base cuneate, both surfaces glabrous and reticulate ; main nerves 
about 14 to 16 pairs, spreading,, slightly raised on both surfaces; 
length 5 to 7 in., breadth 2 to 2*5 in. ; petiole 1 to 2*5 in. Panicles 
coarsely puberulous, axillary, slightly longer than the leaves, raceme- 
like, with very short few-flowered branches. F/ozaers less than *1 in. 
long, on short pubescent pedicels. Sepals 4, broadly ovate, obtuse, 
concave, unequal, pubescent ^outside. Petals 4, a little longer than the 
sepals, broadly obovate, with 1 or 2 short thickened ridges near the 
base, giabi’ous. Stamen 1, inserted on the 4-lobed glabrous disc. 
Ovary unknown. Fruit oblong, slightly obovoid, obtuse, glabrous, 
about 1*5 in. long and greenish yellow when ripe, the pulp firm : stone 
less than 1 in. long. Hook. fil. FI. Br. Ind, II, 14 ; Engler .in *.DC. Mon. 
Phan. IV, 203. 

Malacca : Gxiffitli, No. 1100/1. Perak : King’s Collector, No. 7539. 

This species is imperfectly known as yet. The material which. I 
have used in describing it consists of Griffith’s specimens on which the 
species was founded, and they have only male . flowers ; and of some 
sent from Perak by the Calcutta Collector which are iu fruit and have 
no flowers. In leaves these two sets agree absolutely, and I have no 
hesitation in bringing them together as belonging to the same species. 

2. Mangifera microphtlla, Griffi MSS. ex Hook*. fil. FI. Br. Ind. 
II, 17. A small tree. Leaves sub-coriaceous, elliptic, shortly acumi- 
nate, the base narrowed but rounded, both surfaces shining and faintly 
reticulate; main nerves 10 to 12 pairs, spreading but curving upwards, 
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sliglifcly prominent ; length 2 to 4 in., breadth 1 to 2 in. ; petiole *25 to 
•4 in. Panicles in fascicles from the apices of the branches, shorter 
than the leaves, raceme-like with short few-flowered branches, pabern- 
loTis. Flowers *2 in. in diam., on short stout pedicels. Sepals 4, broadly 
ovate, pubescent. Petals 4, twice as long as the sepals, oblong, with 3 
distinct vertical ridges. Stamen 1 , staminodes absent. Ovary sub- 
globose, puberulous, the style terminal. Drupe ‘‘oviform,’^ green. 
Engler in 130,, Mon. Pban. TV, 209. 

Malacca: Griffith, Nos. 1102, 1103, (in orchards only.) 

Another imperfectly known cultivated species of which only scraps 
exist in collections. 

3. Mangipera sclerophylla, Hook. fil. PL Br. Ind. II, 15. A 
tree ; yonng branches stout, angled, glabrous. Leaves very coriaceous, 
broadly elliptic, slightly ohovate, the apex usually sub-acute but some- 
times acute, slightly narrowed to the rounded or sub-cuneate base 
both surfaces glabrous, the reticulations obscure, the midrib thick ; maiu 
nerves about 12 pairs, thick, spreading, much .curved upwards at the 
ends, slightly prominent on both surfaces when dry ; length 2*5 to 6 in., 
breadth 1*5 to 2*75 in. ; petioles of the upper leaves *25 in., of the lower 
*75 in., all stout. Inflorescence consisting of a terminal fascicle of many* 
spikes, some of them with 1 or 2 branches, longer than the leaves, covered 
with short coarse tawny pubescence. Flowers *1 in. in diam., each ses- 
sile in the axil of a reflexed ovate concave pubescent bracteole longer 
than itself. Sepals 4, broadly ovate, sub-acute, concave, pubescent 
outside. Petals 4, about the same size and shape as the sepals, glab- 
rous. Stamen 1 ; disc fleshy, ovary ovoid. Drtipe ovoid, glabrous, about 
1*5 in. long when ripe. Engler in DO. Mon. *Phan, IV, 205. 

Malacca: Maingay, No. 494. Singapore: Ridley, No, 4772. 

This is another species that is poorly represented in collections. 
The leaves are, as Sir Joseph Hooker justly remarks, unlike those of any 
other Mangifera ; for they are comparatively broad in proportion to their 
length. They vary considerably in size and in the length of their 
petioles. 

4. Mangifera maingayi, Hook. fil. El. Br. Ind. II, 17. A tree, 
glabrous in all its parts. Leaves coriaceous, elliptic-oblong, acute 
or acuminate, the base rounded or enneate ; reticulations on the upper 
surface not visible and on the lower very slightly so ; main nerves 15 
to 20 pairs, faint, spreading, curving very little ; length 4 to 9 in;, 
breadth 1*5 to 3*5 in. ; petiole *8 to 2 in. Panicle quite glabrous, 
pale green (when dry), pyramidal, equal to or rather exceeding the 
leaves ; the branches spreading, rather slender. Flowers *2 in. in diam. 
their pedicels slender. Sepals 4, ovate, obtuse. Petals 4, twice as 

J. ir. 60 - 
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long as the sepals, oblong, with 3 to 5 confluent yertical ridges. Stamen 
1, sliort ; the staminodes minute, tooth-like. Ovary globose ; the style 
short, subulate, sub-terminal. Fruit unknown. Bugler in DC. Mon. 
Phan. IV, 208. ■ 

Malacca : Maingay, No. 472. 

I have never seen this, And the foregoing description of it is com- 
piled from Sir Joseph Hooker who makes the following note: — 

There appear to Ibe two varieties of this in Maingay ’s Herbarium; 
one (called Sapoong or Sampong), with larger leaves not narrowed into the petiole, 
opaque above, with sunk nerves, tumid between the nerves; the other (marked as 
truly wild) with brown (when dry) more shining leaves, narrowed into the petiole, 
more retichlaied beneath, and the nerves not sunk; its leaves are like those of 
M, Mica from which its glabrous pedicelled flowers and warted petals at once 
distinguish it ; both differ from II. quadrifida in the inflorescence. The first variety 
has, according to Maingay, globose green fruit 3-4 by 2|-3 in.” 

6. Makgifbra andamanica, King n. sp. A perfectly glabrous 
tree ; young branches slender and with pale bark. Leaves drying very 
pale, broadly oblanceolate or . obovate-elliptic, tbe apex rounded or 
obtuse, gradually narrowed from above tbe middle to tbe broad 
• channelled petiole ; both surfaces fi.nely reticulate, shining, tbe lower 
paler : main nerves 10 or 1 2 pairs, curving upwards, slightly promi- 
nent on tbe lower surface; length 3’25 to 4*5 in , breadth 1*25 to 2 in. ; 
petiole *5 to *75 in., thickened in its lower half. Fanicles terminal, 
twice as long as the leaves or even three times as long, branching from 
the base, the branches spreading, lax, the flowers borne at the extrem- 
ities of the slender ultimate branchlets. Flowers '3 in. in diam., quite 
glabrous, on pedicels about as long as themselves ; bracteoles if any 
deciduous. Sepals 4, lanceolate, slightly unequal, suh-concave. Petals 
4, twice as long as the sepals, ovate-elliptic, with 5 sub-confluent ridges 
on the lower half of the inner surface. Stamen 1, shorter than the 
petals, inserted on the inner edge of tbe fleshy deeply 4-lobed disc. 
Ovary sub-globose : style sub-terminal, nearly as long as the petals. 
Drupe elliptic, glabrous, nearly I '6 in. long when ripe, the pulp thin. 

Andaman Islands : King’s Collectors. 

A very distinct species allied to If. Maingayi, Hook, fil., but with 
smaller more obtuse leaves and larger flowers than that species. 

6. Mangifera longipetiolata, King n. sp. A glabrous tree 40 
to 60 feet high ; youing branches rather stout, with pale brown bark. 
Leaves coriaceous, oblong to elliptic- oblong, tapering to both ends, the 
apex shortly acuminate, gradually narrowed in the lower third to the 
long petiole, both surfaces pale when dry and distinctly reticulate; 
main nerves 16 to 20 pairs, slender, slightly prominent on both surfaces, 
spreading, curving, the midrib very prominent and strong on tbe lower 
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surface ; lengtli 7’5 to 10 iu,, breadth 2*25 to B'75 in. ; petiole 2 to 4*5 
in., thickened and dilated near the base. Panicles quite glabrous^ 
axillary and terminal, branching from the very base ; the branches fevV', 
ascending, and with short lateral racemoid branohlets bearing 8 to 12 
pedicellate flowers near their ends. Flowers *15 in, in diam.,, their 
pedicels rather longer than themselves, with I or 2 minute bracteoleS 
at their bases. Sepals 4, ovate-lanceolate, rather unequal. Petals 4, 
larger than the sepals, elliptic, thickened near the base by 3 broad 
vertical tuberculate ridges. Stamen 1, a little shorter than the petals, 
inserted on the obscurely lobed cupular fleshy disc, the anther elliptic. 
Omry sub-globular with slightly lateral slender style. Drupe uukiiown, 

Perak : at an elevation of about 2,500 feet ; King’s Collector, ISTo. 
7266. 

This resembles M, quadrifida, Jaok, hut the ultimate branchlots of 
the panicle are longer, the flowers are more namerous and are I'acemose 
instead of being cymose as in M quadrifida. The petioles moreover aro 
longer in this, and are dilated near the base ; the main nerves of the 
leaves are more prominent and the reticulations are larger and more 
distinct, while the midrib is much stouter and more prominent on the 
lower sm'face. This grows at higher elevations than M, quadrifida. 
In the great length of its petioles tliis resembles If. longipes^ Griif. ; but 
that has 5-merous flowers, whereas flowers of this are 4-merous. 

7. Manoifbra quadr[fida, Jack in Eoxb. FI. Tnd. ed. Carey, IT, 
440. A tree 40 to 60 feet high, all parts quite glabrous. JOeares coria- 
ceous, elliptic-oblong or oblong-lanceolate, tapering from about the 
middle to the sub-acute apex and much attenuate base ; reticulations 
faint on both surfaces, but specially on the upper ; main nerves 16 to 18 
pairs, spreading, curved, slightly prominent ; length 5 to 7 in., breadth 
1*75 to 2*5 in. ; petiole ‘75 to 2*5 in. ; petiole *75 to 1'2 in. Panicles from 
the uppermost axils, often crowded or terminal, exceeding the leaves, not 
pedunculate, branching from near the base, the branches semi-erect, with 
veiy short lax 3-flowered cymoso branchlets. Flowers *15 in. in diam., on 
pedicels about their own length. Sepals 4i, broadly ovate, obtuse, mi- 
nutely puberulous, spreading. Petals 4, twice as long as the sepals, 
elliptic, sub-acute, glabi*ous, with 3, confluent vertical ridges in the lower 
half, the middle one thickened at the apex. Stamen 1, from the inner side 
of one of the four deep lobes of the fleshy disc, shorter than the petals, 
the anther small. ' Ovary broadly ovoid, glabrous ; the style terminal, 
as long as the stamen, thickened at the base. Staminodes none. Drupe 
roundish (becoming very dark-coloured. Jack ). Wall. Cat. 8489; Hook> 
fii. FL Br. Iiid. II, 16; Engler in DC. Mon. Phan. IV, 206. 

Penang : Jack. Malacca : Maingay, No. 468, Perak, : King’s Col- 
lector, Nos. 2693, 844k ‘ ‘ \ 
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I Iiave not seen fruit of this, and nothing has been recorded about 
it except Jack's statement that is roundish and becomes very dark- 
coloured. The long, laxly-branched, quite glabrous panicles make the 
species easy of recognition. 

8. Mangifeea pbntandra, Hook. fil. FI. Br. Ind. II, 14. A tree. 
Leaves coriaceous, oblong or oblong-lanceolate, sub- acute, the edges 
Bub-undulate, the base slightly cuneate or almost rounded, the nerves 
as in M, indica^ but the reticulations between them finer and more 
distinct on both surfaces; length 4 to 6 in., breadth 1*5 to 2 in.; petioles 
*4 to ■(> in. Panicles as in M, indica^ but more densely hairy. Sepals 5, 
broadly ovate, obtuse, coarsely pubescent outside. Petals slightly longer 
than the sepals and similar in shape, 8-nerved in front to the middle, 
glabrous. Stamens 5, much shorter than the petals, unequal, seated 
upon the thick lobed disc, all fertile. Ovary smooth, style sub-terminal. 
Fruit unknown. Engler in DO. Mon. Phan. IV, 198. 

Malacca: Griffith, Ho. 1095; Maingay (Kew Distrib.), Ho. 471. 

This species is very imperfectly known. Both in its leaves and 
infioresQence it much resembles M, indioa^ L.; but the flowers have five 
stamens-, the sepals are broader and more coarsely pubescent, the petals 
are shorter and are situated nearer the edge of the disc. The bases 
of the leaves are also less cuneate than in M. indica. According to 
Maingay, the petals of . this are yellowish-white with yellow-brown 
edges. The Malay name of it is, he states, “ Man ploiii." 

9. Mangifbra IN0ICA, Linn. Spec. PI. 290. A spreading tree 20 
to' 30 feet high, all parts except the inflorescence glabrous. Lemies 
coriaceous, narrowly oblong, elliptic-oblong or oblong- lanceolate, usually 
acute or acuminate, rarely sub-acute, the margins sometimes undulate, 
the base cuneate; main nerves 12 to 20 pairs, spreading, curving, 
slightly prominent on both surfaces when dry ; length 5 to 10 in , 
breadth 1*5 to 3 in. ; petiole *5 to 1 in. or even 2 in. Panicles longer 
than the leaves, axiliai’y or terminal, with many spreading branches, 
many-flowered, minutely tomentose or pubescent, rarely glabrescent ; 
bracteoles ovate, small. Flowers *2 in, in diam., monoecious, on short 
tliick pedicels, yellowish. Sepals ovate, concave, pubescent outside, 
shorter than the petals. Petals oblong*, sub-acute, glabrous, the inner face 
with 3 stout nerves. Stamen 1 , rising from between two of the 5 lobes of 
the fleshy disc, filament subulate. Ovary obliquely ovoid, glabrous, 
Dntpelarge, fleshy, obliquely pyriform or sub-ovoid, sub-compressed, viiry- 
ing in length from 3 or 4 in. and in some of the cultivated forms as much 
as 12 inches ; stone with a fibrous coat, very hard. DC. Prod. II, 68 : 
Blume Mus, Bot. Lugd. Bat. I, 193 : Eoxb. FI. Ind. I, 641 ; and A. 
Prod. 170; Beddome FL Sylv. t, 162 ; Wall. Oat. 8487 (excl. D, G. and- 
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I.) ; Dak. and Gibs, Bomb. Flor. 51 ; Bot. Mag. t. 4510 ; Brandis For. 
Flor. 125; Hook. iil. FI. Br. Ind. 11,13: Kiirz For. Flora Burma, I, 
304; Engler in DC. Mon. Phan. lY, 199.' M, domestica, Gaertn. Fruct. 
t. 100.— Rheede Horfc. Mai. lY, fc. 1 , 2. 

In all the Provinces, but planted ; truly wild only in hot valleys 
in the mountain ranges of British India : known as the “ Mango ” to 
Europeans in the British India, the commonest vernacular Indian name 
being Am, An immense number of varieties are in cultivation. 

10. Mangifera OBLONGiFOLiA, Hook. fil. FL Br. Ind. II, 16. A 
very large and perfectly glabrous tree ; young branches stout. Leaves 
Yerj coriaceous, oblong-elliptic, or linear-oblong, obtuse or sub-acuto, 
the margins sub-undulate, the base suh-ouneate ; main nerves 18 to 
25 pairs, spreading, curved, reticulations faint on the upper and obsolete 
on the lower surface ; length 8 to 12 in., breadth 1*5 to 2*5 in. ; petiole 
1*25 to 2 in. Panicle large, the branches widely spreading, bi- or tri- 
cliotomously laxly-branched. Flowers *25 in. in diam., on pedicels *15 
to *25 in. long, stout. Sepals 5, ovate, obtuse, veined. Petals 5, twice 
as long as tbe sepals, eliiptic-oblong, with 3 to 5 short vertical ridges 
confluent at the base into a tubercle. Stamens 5, all bearing* anthers, but 
only one fertile longer than the others. Ovary sub-globose, style sub-ter- 
minal. Fruit ovoid, dull green, 4 in. long. Engler in DC. Mon. Phan* 
lY, 16. 

Malacca: Griffith, No. 1101 ; Maingay, No. 470. Oultivated. 

A species, according to Maingay, cultivated under the name of tha 
Quenee Mango.^^ 

11. Mangipera longipes, Griffi Notul. lY, 419. A tree: young 
•branches slender, glabrous. Leaves thinly coriaceous, oblong or elliptic- 
oblong, shortly acuminate, the edges minutely sub-midulal.e, the base 
narrowly cuneate, both surfaces shining ; main nerves J6 to 20 pairs, 
sub-horizontal, thin but distinct on both surfaces (some of the inter- 
mediate towards the apex almost as distinct) : length 5 to 8. in., breadth 
1*5 to 2 in. ; petiole- *75 to 1*75 in., slender. Panicles terminal, longer 
than the leaves, slender, with lax spreading branches, quite glabrous. 
Flowers nearly *2 in. in diam., in ultimate cymules, on pedicels longer than 
themselves. Sepals 5, ovate, acute, with membranous edges and a few 
hairs near the midrib on the back. Petals 5, longei;tban the sepals, 
linear-oblo ug, blunt, the apices reflexed, the base with a single ridge 
branching upwards. Stamen 1, longer than the petals, staniinodes 
several. Ovary broadly ovoid, sub-compressed : style sub-lateral, as 
long as the petals. Fridt unknown. ‘Hook. fil. FL Br. Ind. II, 15 ; 
Engler in DO. Mon. Phan. lY, 201. 

Malacca : Griffith, No. 1096; Maingay, No. 467. 
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12. MANGiFEKiL graOIOFbs, Hook. fil. FI. Br. Ind. II, 16- A large 
perfectly glabrous tree, youug brandies slender. Leaves sub-coriaceous, 
smaD, elliptic-lanceolate, acuminate, sbining, tbe edges undulate, the 
base narrowly cuneate ; maiu nerves 10 or 12 pairs, slightly prominent, 
the veins and reticulations obscure ; length 3 or 4 in., bi eadtli 1 to 1*5 
in.; petiole *75 to J in., very slender* F articles quite glabrous, slender, 
longer than the leaves, terminal, with numerous long very slender 
raceme-like branches bearing numerous short iate}’al branchlets. 
Flower's about *2 in, in diam., their pedicels slender and' about as long 
as themselves. Sepals 5, ovate, sub-acute, puberulous. Petals 5, lanceo- 
late, much longer than the sepals, with 3 to 5 prominent vertical ridges, 
1, shorter than the petals ; rudimentary stamens 4, subulate. 
Ovary sub-globose : style long, lateral Engier in DO* Mon. Phan, IV, 
203. . , - 

Malacca: Maingay, No. 475i 

As yet this is known only by Maingay’s specimens, not one of which 
bears fruit. 

13* Mangifeea odosata, GriS. Notul. IV, 417. A tree, all parts 
glabrous. Leaves coriaceous, oblong or elliptic-lanceolate, acute or 
acuminate,, both sui'faces reticulate but especially the lower; main 
nerves about 20 pairs, spreadipg, very prominent beneath : length 6 to 
12 in., breadth 2 to 4 in.; petiole 1*25 t6 1*75 in., much thickened in 
the lower half. Panicle longer than the leaves, stout, glabrous. 
Flowers about *25 in, in diam;, flesh-coloured. Sepals 5, o%^ate-oblorig. 
Petals 5, three times as long as the sepals, oblong, greenish suffused 
with red, with 3 confluent ridges, the apices reflexed. Perfect stamens 
sometimes 2, nearly as long as the petals; the impeiffect ones shorter, 
subulate and capitate. Ovary ovoid, glabrous, tapering into the long 
Aliform sub-lateral style. Drupe oblong. 

Malacca: Griflith, No. 1098 — Disteib. Java; Zolliziger, No. 430. 

The few specimens of this that I have seen are very poor. Griffith 
(quoted by Sir J, D. Hooker in F. B. Ind. Z. o.) gives the following 
account of the fruit. “Brwpe oblong, stinking, yellow-green, with 
yellow spots, filled with a sticky gum; flesh yellow, fibrous, sweet, not 
turpentiny; stone compressed, fibrous ; cotyledons rugose, equal at the 
base, one overlapping at the top.^' Sir Joseph adds the following note. 

** Malay name “ Koeene ” or ** Kohini,’’ according to Griffith, which is 
the name Maingay gives to ohlongifolia (a totally different plant). 
This much resembles M. Parih^ Miq., of Java, which has a more effuse 
panicle with long tertiary branchlets and very long pedicels.*' 

14. Mangifeea foetida, Lom% FI. Cochinch., 160. A tree 60 to 80 
feet high j young branches stout, the bark pale when dry. Leaves very 



1896,] G, King — Materials for a Flora of fJw Malayan Pemnstila. 475 

coriaceous, eniptic-oblong to broad! j-elliptic, sometimes slightly obovate, 
obtuse or sub-acute, the base slightly cuneate, both surfaces pale when, 
dry and with the reticulations indistinct or obsolete : main nerves 16 
to 18 pairs, bold, sub-horizontal ; length 8 to 12 in., breadth 3*5 to 6 in. ; 
petiole *75 to 2*25 in., stout especially in its lower half. Fanicles 
terminal or axillary, pedunculate, as long as or longer than the leaves, 
puberulous or glabrous, blood- red when fresh, black when dry ; the 
branches stout, sub-erect and bearing scattered cymose branch! ets, 
bracteoles minute. Flowers *35 in. in diam., pinkish ; pedicels very short, 
minutely bracteolate at the base. Sepals 5, thick, ovate-lanceolate, 
sub-acute, glabrous. Petals 5, linear-oblong, acute, twice as long as the 
sepals, reflexed from about the middle, with an elongated 2- or 3-fid 
thickening near the base and a short filiform basal claw. Stamens 5, 
but only 1 perfect and nearly as long as the petals, the others shorter, 
unequal and imperfect. Disc cylindric. Ovary sub-ovoid, glabrous ; 
style slender, lateral. Drupe elliptic to globose, varying in form, 
oblique, green, 3 or 4 in. long. Roxb. FL Ind., ed. Carey, IT, 440 ; 
Griff. Kotul. lY, 419 ; DO- Prod. IT, 63 ; Blume Mus. Bot. Lugd. Bat. 
I, 198 ; Miq. FL Ind. Bat. Yol. I, pb. 2, 632 ; Hook. fll. FL Br. Ind. II, 
19 ; Kurz For. Flora Burma, I, 305 ; Engler in DC. Mon. Phan. lY, 
212. M. Horsfieldi, Miq. FL Ind. Bat. Yol I, pt. 2, 632. 

Malacca, Penang, Singlipore, and probably in all the other Pro- 
winces except the Andamans and Nicohai'S, — Distrib. Java, Sumatra. 

I extract the following note from Sir Joseph Hooker’s Flora of 
British India. “ Drupe Variable in form, not compressed, oblique, green, 
smooth, very fetid ; flesh yellow, thick ; stone almost 2-edged, charta- 
ceous, fibrous ; cotyledons equal, auricled at the base ; radicle short. 
(Griffith.) — Maingay describes the fruit as coarse-flavoured, and not 
unlike Lanjoot (M. lagenifera), stringy. Malay name JBachang or 
Bachong. Bumph and Loureiro describe the drupe as hairy, but no 
one else does so ; possibly the fibres of the stone are alluded to by these 
authors.” 

15. Mangtfera. fragrans, Maingay MSS. ex Hook. fil. FL Br. Ind. 
I, 18. A tree everywhere glabrous ; young branches thick, black when 
dry. Leaves coriaceous, narrowly linear-oblong or linear-lanceolate, 
acute, acuminate or rounded at the apex, the edges undulate, the base 
acute, abruptly contracted into the very slender petiole, both surfaces 
conspicuously reticulate ; main nerves 25 to 35 pairs, slender, almost 
horizontal ; length 6 to 10 in., breadth 1*25 to 1’5 in. ; petiole 1 to 2 in. 
Panicle longer than the leaves, on a long peduncle, spreading ; its 
branches thick, glabrous, black when dry. Flowers nearly *3 in. long, 
erect, their pedicels thickened at their apices. Sepals 5 ? unequal. 
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ov.ate-Ianceolate. Petals ? narrowly linear-oblong, erect below but 
sharply roflexed about the middle, with 1 to 3 vortical ridges. 
Stamens 5, one much longer than the others whose anthers are imper- 
fect (Hooker) ; filaments very slender, shorter than the lateral capillary 
style. (“ .Drupe obliquely broadly, oblong-globose : the flesh yellow, acid 
and torebinthine : stone thin, fibrous, ihe testa coriaceous.” Maingay.) 
Malacca : Maingay, No. 473. 

Concerning the species, Sir Joseph Hooker remarks in a note (1. e. 
18) as follows This in foliage approaches very closely Blume’s 
M. macrocarpa of Java, which has still narrower leaves with crimped 
edtres, 40 pairs of nerves, and a bitter-sweet fruit as large as a child’s 
head. Dr. Engler believes that this is M. macrocarpa Blume and (Mon. 
Phan. IV, 211) reduces it to that species. The very long narrow crisped- 

edged loaves and large fruit distinguish it. 

° 16. Maisgifeea LAfiEHiFERA, Griff. Notul. IV, 414, t. 567, fig. 3, 
A tree 50 to 80 feet high ; the young branches stout, pale when dry. 
■Leaves very coiiaceous, oblanceolate or oblong-lanceolate, obtuse or 
rounded, gradually narrowed below the middle to the stout petiole ; both 
.surfaces’ dull when dry, not reticulate, the 16 to 20 pairs of straight 
spreading main nerves very faint ; length 3 to 6 in., breadth 1 to 1’75 
in. ; petiole ’5 to '9 in., flattened. Panicle puberulous, (purple in colour 
when fresh) much _ exceeding the leaves, on a stout peduncle; the 
branches lax, ascending, and beaiung pedunculate cymose branchlets- 
Flovjers '35 in. in diam., on pedicels shorter than themselves ; bracteole 
laro'e, broad, hooded. Sepals 5, (often 6) spreading, broadly ovate, 
puLscent outside. Petals 5, (often 6) two or three times as long 

as the sepals, erect, oblanceolate or sub-spathulate, obtuse, puberulous 
outside, slightly concave and thickened in the middle, purple. Stamens 
5 or 6, ’all perfect, nearly as long as the petals ; anthers ovate, short; 
niameuts long, slender. Pise slender, cylindiric. Ovary obliquely 
obovoid,' glabrous ; the style as long as the stamens, sub-terminal. 
(Bmpe’ pyriform, pale green with a pink blush; pitZp livid or of a 
purplish flesh-colour : stone fibro-coriaceous, adherent to the membra- 
nous texta ; radicle basal, very large,” Maingay) length 4-5 in., breadth 
2*5 in. 

Malacca : Griffith, No. 1104 ; Maingay, No 469. 

The description of the fruit above given was taken by Sir Joseph 
Hooker from Maingay’s notes, and has been by me copied from the 
Flora of British India. Concerning the fruit Sir Joseph has the follow- 
ing note on Griffith’s account of it which I quote verbatim from FI. 
Bit Ind. II, 18. “ Called Lanjoot by the Malays, according to Maingay 

and Griffith. The latter describes the drupe as smooth, glaucescent, 
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fiesliy, fetid, exuding a black vamisli, traversed by innumerable fibres ; 
stone ovate-lanceolate, fibro-coriaceous. Seed erecfc, adhering to the 
black tegument on the one side, on the other smooth ; cotyledons witli 
one half the surface smooth, the other wrinkled. Maingay describes 
the disc as hemispherical, but I do not find it so/^ 

17. Mangifera kemanga, Blame Mas, Bot. Lugd. Bat. I, 202. 
A large tree with very stout young branches. Leaves crowded at the 
apices of the branches, coriaceous, sub-sessile, oblanceolate or obovate- 
oblong or cuneate-oblong, sub-acute or shortly and obtusely acuminate, 
the edges sub-undulate, gradually narrowed from below the middle 
to the base, glabrous and the reticulations obsolete on both surfaces : 
main nerves 20 to 22 pairs, slender but distinct on both surfaces, the 
midrib also broad and distinct ; length 9 to 15 in., breadth 2*5 to 4 in, ; 
petiole sometimes *1 to *3 in. but usually absent. Panicle large, tei^mi- 
nnl, much longer than the leaves, 20 to 30 in. long, on a stout angled 
peduncle covered by minute white hairs with a few longer brown ones 
intermixed : branches of the panicle angled, spreading and dividing, 
the fiowers borne in cymules at the ends of the branchlets ; hracteoJes 
broadly ovate, concave, pubescent, deciduous. Floiuers *25 in. longj of a 
rich pinkish purple, their pedicels short. Sepals 5, erect, linear-lan- 
ceolate, thick, concave, pubescent outside, glabrous inside. Petals 5, less 
than twice as long as the sepals, erect, linear-lanceolate, concave, thick, 
the edges thickened and undulate, glabrous, with a single mesial ridge 
in fx'oiit. Stamen 1, shorter than the petals : the anther ovate, short. Disc 
narrow, embracing the base of the sub-globose ovary ; style sublatei^al, 
filiform : stigma small, terminal. Drupe {fide Griffith) oblong, a little 
gibbous at the base, obliquely emarginate near the apex, of a brown 
colour and with the smell of a dorian or mango : flesh BjTxd juice copious, 
fibres very abundant. Stone in outliue lanceolate, rather compressed, 
not woody but fibro-coriaceous, seed erect. M, policarpa^ Griff. ISTotuL 
lY, 416, t. 567, fig. 2 ; Hook. fil. FI Br. Ind. II, 20 ; Engler Mon. Phan. 
lY, 213. 

Malacca : Griffith, Sumatra : Forbes, Ho. 3198. 

This is a species closely allied to M. caesia, Jack, but the leaves of 
this are usually quite sessile and the panicle is greatly larger. Griffith’s 
Malacca specimens consist of leaves only, his description extends to 
the fruit, but not to the flowers. I have described the flowers from 
Forbes’s Sumatra plant, the leaves of which appear to me to resemble 
perfectly those of Griffith’s Malacca specimens ; and they agree to the 
minutest detail with Blame’s full description. The vernacular name in 
Malacca is, according to Griffith, Gamang which according to Biume 
changes on the Ai’chipelago to Kemang^ Kamarig and Kammiga, 

J. 11. 61 
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18. Mai^gipeba caesia, Jack in Roxb. FI. ind. ed. Carey, II, 441. A 
large tree ; young brnnclies stoufcj ratber rongli from the cicatrices of 
fallen leaves. Leaves thickly coriaceous, broadly lanceolate or elliptic- 
oblong, shortly and bluntly acuminate, naiTo^red from about the middle 
to the short broad petiole ; main nerves 20 to 25 pairs, thin, spreading, 
curving, the midrib stout and the reticulations obscure on boih surfaces ; 
length 6 to 12 in., breadth 2 to 3*5 j petiole /35 to *5 in. long. Pani- 
cle large, erect, terminal, longer than the leaves, on a stout pedun- 
cle, minutely tawny-tomentose and of a glaucous reddish-colour : its 
branches numerous, spreading, dividing and bearing the flowers near 
their extremities in densely crowded cy mules. Flotvers *3 in. long, on 
stout pedicels shorter than themselves with a broad elliptic bracteole 
at the base of each. Sepals 5, lanceolate, sub-acute, erect, pubescent. 
Petals 5, twice as long as the sepals, adnate to the disc, linear, erect, 
glabrous, with one central ridge, concave. Stamen 1, shorter than the 
petals, the anther short, staminodes very minute. Fisc small, sub- 
,5-lobed. Ovary obliquely ovoid ; style sub-terminal. Frupe obovate- 
oblong, reddish- white. HotuL lY, 415 ; Hook. fil. FI. Br. Ind. II, 

19 ; Fngler Mon. Phan. Y, 213. 

Malacca: Griffith, No. 1100; Maingay, No. 465, 

. 19. Maegifeba supebba, Hook. fil. FL Br. Ind. II, 19. A very large 
tree : the young branches three-quarters of an inch thick. Leaves large, 
very coriaceous, cuneate-oblanceolate; sub-acute, the margins slightly 
undulate, gradually narrowed from the upjDer third to the short flattened 
stout petiole ; both surfaces hard and quite glabrous, not reticulate ; the 
midrib very stout, flattened on the upper but prominent on tbe lower sux*- 
face; main nerves 80 to 85 pairs, spreading, not very prominent: length 
10 to 16 in., bi’eadth 3 to 5 ; petiole very stout, from *5 to 1 in. long. 
Panicle terminal, much longer than the leaves, tawny-pubescent, on a 
very stout peduncle with many woody lanceolate bracts at its base ; 
•its primary branches few, sub-erect, with short bran chi ets crowded near 
the apex, the flowers densely ci*owded near tlie apices of the branchlets ; 
bracts numerous, large, broadly lanceolate, concave, pubescent. Flotcers 
*75 in. long, lilac, their pedicels very short. Sepals 5, ovate-lanccolate, 
pubescent, concave, ‘35 in. long. Petals 5, twice as long as the sepals, 
adnate to the cylindric disc, lanceolate, acuminate, recurved, veined, w’itli 
a thickened cential ridge on the lower half. Stamen 1, bearing a perfect 
anther, the others with imperfect small anthers, the filaments of all 
Bubeqnal. Ovary obliquely ovoid, tapering into a slender sub-terminal 
elongate style; horizontal, laterally attached. Engler in DC. Mon. 
Phan. II, 214. 

Malacca : Maingay, No 476. 


1896.] G. King — Materials for a Mora of tte Malayan Peninsula. 47^ 

This is at once distingaished in the genus hy its large flowers and 
prominently bracteolate peduncles. It has hitherto been collected only 
in Malacca, and only by Maingay. The great massing of semi-ligneous 
bracts at the base of the peduncle is quite unique in the genus. 

Besides the foregoing there are in the Calcutta Herbarium flowering 
specimens of a Mangifera collected by Mr. L. Wray at an elevation of 
8,400 feet on Gnnong Batu Fateh in Perak, (Herb. Wray, Ho. 982). 
These have good flowers, but not one of them is in fruit. The species is 
5-merous, and is evidently allied to M. GriffitJiii, Hook. fll. and to M. 
Io7igi^es. Grifl. From the former of these it is distinguished by its 
glabrous — not puberulous — panicles, and more laxly reticulate leaves 
with shorter petioles. From If. lon(ji;pes it diflers in having shorter and 
more condensed panicles and smaller flowers. There are also fruiting 
specimens of a species gathered by the Calcutta Garden Collector, the 
late Mr. H. Kunstler, iu Perak at an elevation of 500 to 800 feet 
(King’s Collector, Ho. 7744) ; but none of them has a single flower on 
it. The fruit when ripe is described by Mr. Kunstler as yellowish- 
grey in colour, measuring from four to five in(5ies in length, and about 
half as much in diameter. The leaves are oblong, tapering to each end, 
finely reticulate and with 13 to 15 pairs of faint ascending nerves. 
It is described as a tree 50 to 70 feet in height. 

4. Ajtacaedium, Rottb. 

Shrubs or trees. Leaves alternate, petioled, simple, quite entire. 
Panicles terminal, bracteate. Flowers polygamous. Calyx deeply 5- 
partite,; the segments narrow, erect, imbricate, deciduous.^ Petals 5, 
linear-lanceolate, recurved, imbricate. Lise filling the base of the calyx, 
erect. Stamens 8- JO, all or some fertile ; filaments connate and adnate 
to the disc. Ovary obliquely obovoid or obcordate ; style filiform, ex- 
centric, stigma minute ; ovule. 1, semi-pendulous by a f unicle from the 
side of the base of the ovaxy. Nut kidney-shaped, seated on a lai'g© 
pyiflfoi^m fleshy body formed of the enlarged disc and top of the peduncle ; 
pericaiy cellular and full of oil. Seed kidney-shaped, ascending ; testa 
membranous, adherent ; cotyledons semi-lunar ; radicle short, iiookad. — 
Disteib. a small ti’opieal American genus, of which one species is 
naturalised in Asia, 

Anacaediom occidentals, Linn. Sp. PL 548. A small tree. Leaves 
coriaceous, glabi*ous, obovate, obovate-oblongor elliptic ; the apex obtuse, 
rounded or retuse, the edges entire ; the base cuueate or sub-ouiieate, 
rarely rounded ; main nerves 10 to 12 pairs, spreading, rather promi- 
nent beneath ; length 4 to 9 ip., breadth 8 to 5 iu. ; petiole *5 to '75 in. 
Panicles terminal, longer than the loaves, on peduncles which lengthen 
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witli age, paberuloTis toward the apex, the branches cymose ; the 
flowers at the apices, *5 in. long, the pedicel shorter; hract ovate- 
lanceolate, nerved, puberuloas. . Se'pals lanceolate. Fetals longer thnn 
the sepals, linear-lanceolate, deflexed from the middle. Stamens about 
9, one longer than the others. Fruit 1 in. long; its peduncle large, 
fleshy, dark-coloured. Jacq. Ann. I, 121, t, 35; DC. Prod. IT, 62; 
Eoxb. PI. Ind. II, 312; Wall. Cat. 990; Wight and Am. Prodr. T, 
168; Grab. Cat. Bomb. PL 40; Dalz. and Gibs. Bomb. Plor. Suppl. 
18; Grifl, KotuL lY, 408, t. 665, f. 3 e. /. ; Hook. fli. PL Br. Ind. II, 
20; Bedd. PL Sylv. t. 163; Kurz Por. Flora Bnimia, I, 310 ; Engler 
in DO. Mon. Phan. lY, 219.— Rheede Hort. Mai. Ill, t. 54. 

In all the Provinces, but always near villages and probably planted.. 
A native of tropical America. 

5. GLTJTA,*Linn, 

Trees with caustic juice. Leaves crowded at the ends of the 
branchlets, short-petiolei, simple, oblong, coriaceous. Fanicles axil- 
lary and terminal. Flowers small, hermaphrodite. Calyx spathaceous, 
bursting irregularly, caducous. Fetals 4-6, adnate to the disc, imbri- 
cate. IHso elongate, rarely short. Stamens 4-6, inserted on the disc, 
filaments capillary. Ovary sessile on the disc or stipitate, oblique, 1- 
celled ; style lateral^ filiform, stigma simple ; ovule solitary, pendulous 
from a basal funiole. JDrwpe sub-ligneous, stalked, dry, more or less 
irregularly globose, irregularly tuberclod or ridged ; the endocarp coria- 
ceous, connate with the testa, juicy : cotyledons fleshy, larg^e, connate : the 
radicle sljort and incuxwed. — D istric. About six species all eithei' 
Malayan or Burmese. 

Calyx only about one-fourth of the length of the 

petals, glabrous ; petioles short . (‘3 to *6 in, 

long) ... ... ... ... 1. G, Benghas. 

Calyx half as long as the petals. 

Calyx glafirous ; petioles slender, *6 to 1 in.,* 
long, ovary obliquely ovoid ... ... 2. G. elegans. 

Calyx tomentose; ovary obliquely sub-reni- 
form-orbioular, tubercled, glabrous-; petioles 
very short (*1 to *35 in.) ... ... 8. O. coarctata. 

Calyx pubescent ; ovary obovoid-rotund, tomen- 
tose; petioles *6 or *7 in. broad, cbannelled ... 4. G. Wrayi. 

1.. Gluta Benohas, linn. Mant. 293. A tree. oblanceolate- 

oblong, the apex broad and rounded, rarely with a blunt apiculus ; 
gradually narrowed in the lower half to the short narrow channelled 
petjiole ; both . surfaces shining and reticulate ; main nerves 18 to 20 
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pairs, spreading, not very prominent ; length 4 to 7 in., breadth 1'6 to 
2'25 in.; petiole *3 to *6 in. PanjcZes axillary, wlien in -flower shorter 
than the leaves, when in fruit often longer, puberulous, the brandies* 
divaricate and corymbose, pedicels shorter than the buds. Calyx 
glabrous, only about one-fourth as long as the petals. Petals elliptic- 
lanceolate. Stamens 5, about half as long as the petals, the gynophore 
shorter than the stamens. Ovary obliquely globosely sub-reniforin, the 
style sub-lateral, 2 imperfect ovaries sometimes present. Bru^e irregu- 
larly globose or sub-reniform, much tuberculate, furrowed on one side, 
about 1-5 in. in diam. Willd. Sp. PL I, 1120 ; DO. Prod. I, 501 ; Blume 
Bijdr. 1159; Mus. Bot. Lugd. Bat. I, 182, t. 39. G. Benghas^ Engler 
in DC. Mon. Phan. lY, 226, t. 6. Stagmaria verniciflua, Jack in 
Malay Misc. ex Hook. Comp. Bot. Mag. I, 267. 

Pahang: Ridley, No. 1228. 

Distributed over the whole Malayan Archipelago and known to the 
Malayas as Benghas, which was no doubt the name that Linneeus 
intended to use as the specific name, although it appears in his Mantissa 
as O* Benghas. The copious resin of this tree is acrid, but it forms the 
basis of an excellent varnish which is exported to China and Japan. 

2. Gluta elegans, Kurz For. Flora Burma, I, 310. A small tree, 
every part except the inflorescence glabrous : young branches slender, 
with cinereous bark. Leaves coriaceous, oblong-lanceolate or elliptic- 
lanceolate, shortly and obtusely acuminate, the base cuneate ; upper surface 
shining, the lower faintly reticulate and sub- glaucous ; main nerves 10 to 
14 pairs, spreading, faint or slightly prominent on the lower surface; 
length 3 to 6 in , breadth 1 to 2 in. ; petiole *6 to 1 in., slender, thickened 
at the base. Panicles much shorter than the leaves, mostly terminal, 
with alternate sub- corymbose branches each with 5 to 9 pedicellate 
flowers, hracteole linear. Flowers nearly *5 in, long tubular, 

split on one side, 4-nerved, glabrous, scarlet, the apex with 2 teeth. 
Petals 4 or 5, twice as long as the calyx, linear-lanceolate, blunt, spread- 
ing. Stamens 4 or 5, as long as the petals or longer. Gy7iophore half 
as long as the corolla. Ovary obliquely ovoid. Drupe oblong, gibbous, 
glabrous, *75 in. long when dry, the scar of the style nearer the base 
than the apex.' Hook. fil. FL Br. Ind. IT, 22 ; Engler in DC. Mon. 
Phan. lY, 225. Syndesmis elegans^ Wall, in Roxb. FI. Ind., ed. Carey, 
II, 315 ; Cat. No. 1003. 

Penang: Porter, (Wall, Cat. 1003 and 9049). King: King^s 
Collector, No. 1366. Malacca : Maingay, No. 481. Perak : King's 
Collector, No. 4913. 

Yar. Helferif Hook, fil. I, c. leaves linear-oblong, obtuse, nerves 
oblique. 
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Tenasserini and Andamans: Heifer, Hos. 1117 and 1118. 

3. GiiUTA COAKCTATA, Hook. fil. FL Br« Ind. II, 22* A small tree, 
all parts except the pubernlous inflorescrence glabrous. Leaves thinly 
coriaceous, often recurved and conduplicate, obovate-oblong, oblan- 
ceolate-oblong or oblong, obtuse or sub-acute, naiTowed in the lower 
thii'd to the short stout petiole, occasionally minutely cordate ; the 
edges often undulate : both surfaces shining and reticulate ; main 
nerves 13 to 20 pairs, spreading, faint on both surfaces ; length 5 to 
9 in., breadth 1*75 to 3 in. ; petiole ‘1 to *35 in., stout. Panicles axillary, 
shorter than the leaves, pedunculate, tawriy-puberulous, with a few 
corymbose branches, each with 3 to 5 shortly pedicelled flowers nearly 
*4 in. long when fresh. Gahjee half as long as the petals, shortly bilobed, 
cinereous-tomentose. Petals 5, broadly oblauceolate, veined, puberu- 
lous outside. Stamens 5, shorter than the petals, the gynophore much 
shorter. Ovary obliquely sub-reniform, orbicular, ruguiose, glabrous, the 
style lateral. Bru^e sub-globose, apiculate, with au irregularly tuber- 
palate ridge round the base, the sides also irregularly tubercle-ridged ; 
the epicarp leathery; the mesocarp white, fibrous and spotigy; the 
eiidocarp coriaceous, adnate to the erect seed. Cotyledons unequally 
§ub- hemispheric, fleshy, about 1*5 in. long when fresh. Engler in 
DC. Mon. Phan. lY, 227, (excl. syn. G. veluHna Bl.) 

Malacca : Griffith, Ho. 1120. Perak ; Scortechini, Ho. 1375. Johoro : 
.King and Hullett. — Bistrib. Sumatra. 

i The Bornean species which Biume (Mus. Bot. Lugd. Bat. I, 183) 
names G, velutina is known only by his description which consists of 
the following six words ^^paniculae ramis patent Ibus calycibicsqiie sericeo 
mlutinisJ*^ It is considered by Dr. Engler to be identical with this : 
'but Blume’s description, short as it is, appears to me to negative the 
suggestion. 

4. Gluta Wuati, King n. sp. A tree, all parts except the in- 
•florescence glabrous. Leaves thickly coriaceous, elliptic, sub^acutc, the 
edges sub-undulate, narrowed from about the middle to the broadly 
channelled petiole, both surfaces faintly reticulate when dx’y ; the main 
nerNres 12 to 14 pairs, spreading, quite obsolete on the upper surface, 
■faint on the lower; length 4 to 6*5 in., breadth 1*6 to '2*5 in, ; petiole 
.*6 or *7 in. Panicles in the upper leaf-axils only, much shorter than the 
leaves, shortly pedunculate, densely and minutely pubescent, the branches 
spreading ; the flowers numerous, *4 in. long, crowded towards the apices ; 
pedicels shorter than the buds. Galy^ pubescent outside, about half as 
long as the petals. Petals 5, narrowly oblong-lanceolate, rather blunt 
^at the apex, the base clawed, puberulous outside, gkbrescent inside. 
Stamens 5, longer than the petals, anthers short, filaments thickened 
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towards the base: orari/ obovoid-rotund, tomentose ; tbe style lateral, I 

elongate. Fruit unknown.- * l 

Perak : Wray, ISTo. 2290. I 

This diflEers from G. coarctata^ Griff, in its longer leaf-petioles, ^ ^ ^ ^ j 
slior ter panicles, broader petals and sub-obovate- rotund, tomentose, ovary. i 

It lias been liitlierto collected only once by Mr. Wray: fruit is as yet 
unknown. 

Mote—KxLvz (Pegu Report 41, and in Journ. As. Soc. Bengal for 1876, pt. 2, p. 210) 
refers (under the name G. petioZata) to a tree which he had seen common on the ; 

shores of the Andamans, but of which he had collected neither flowers nor fruit. | 

The specimens to which he has attached this name in the Calcutta Herbarium do 
not, however, appear to me to be those of a plant of this genus. j 

6. Melanobrhcea, Wall, 

Trees with mncli oleo-resinons juice. Leaves alternate, simple, quite 
entire, coriaceous. PamcZe.? axillary or tei’minal. rather large, 

hermaphi’odite. Sepals 5, united, calyptriform oi' collar-like, deciduous. J 

Petals 5-8, liuear-oblong, imbricate, mucli enlarged in fruit. Disc 1 

hemispheric or columnar. Stamens 5-10, br very numerous, iiiserted on [ 

the disc ; filaments slender. Ovary stalked, lenticular, oblique, 1-celled ; 1 

style sublateral, stigma simple; ovule 1, pendulous from a basal funicle. [ 

Fmi/ dry, subsessile, or on a long pedicel rising from the stellately- 
spreading persistent petals, globose, coriaceous. Seed subglobose or 
oblong ; testa papery ; cotyledons thick, plano-convex ; radicle ascending. 

A Malayan genus of about 9 species. 

Sect. I. Fumelanorrhoea : petals accrescent in the fruit. 

. Calyx spathaceous and falling off like a calyptra. 

Stamens 5. 

Bracts if any small and deciduous. 

Leaves broadly elliptic, the lower 
surface with many very minute 
hairs and numerous dots ... 1. M. Maingayi^ 

Leaves obovate-elliptic, glabrous on 

both surfaces, not dotted ... 2. M. WalUchii, 

Bracts large and persistent, embracing 

the flower buds ... 3. ilf. Woodsia^ia. 

Stamens 10 ... ... 4i. M, Curtisiu 

Calyx withering and remaining as a loose 
8-toothed collar round the pedicel ... 5. Jf. iorqiiata. 

Sect. ir. Apterae : petals not accrescent. 

Petals oblanceolate, leaves 6 to 15 in. long 6. If. aptera. 

Petals elliptic, leaves 4 or 5 in. long ... 7. M, inuppendiculata. 
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Tlie cliaracters of tlie genus Melanorrhma, as defined by Wallicli 
its founder, were modified, as regards the number of stamens, by Sir 
Joseph Hooker in the Flora of British India, in order to admit the 
pentaraerous species M. Maingayi and M. WallicML 1 have ventured 
still fm-ther to modify them in two points, viz,, fche calyptrate nature of. 
the calyx, and the accrescence and persistence of petals as wings in the 
frnit. In the species which I have here named M, torqiiata, the .calyx, 
instead of slipping over the apex of the flower as a calyptra, drops 
downwards and forms a loose collar iianging round the pedicel. ' And, in 
the two species which I have named M, aptera and M, inappendiculata, 
the petals are deciduous and do not persist as wings to the fniit. But, 
even after these modifications, there remain a sufficient number of 
chai'acters by which Melanorrhma may be distinguished from its nearest 
ally Swintonia, 

1. Melanorrhcea Maingayi, Hook. fil. FL Br. Ind. II, 25. A tree 
80 to 100 feet high : the young branches rather slender, their bark 
when dry pale brown, at first puherulous afterwards glabrous. Leaves 
coriaceous, bx'oadly elliptic, the apices rounded or obtuse, the base very 
slightly cuneate, the edges* sub-undnlate ; both surfaces reticulate, 
shining, the upper glahiws, the lower with a few very minute 
hairs and many dots ; main nerves 12 to 16 pairs, sub-horizontal, pro- 
minent on both surfaces but especially on the lower: length 3*5 to 6 
in., breadth 2 to 3 in. ; petiole 1 to 1'25 in. terminal and 

axillary, slender, two or three times as long as the leaves, tawny-pubes- 
cent especially towards the extremities, their branches few and sub-erect, 
the ultimate branchlets few-flowered. Flowers *5 in. in diam., on slender 
pedicels; buds elliptic, acute, pubescent. Petals lanceolate, pubescent. 
Stamens 5 ; the filaments slender, pubescent above the middle. Disc 
elevated. Ovary tomentose. Fruit oblong, obtuse, about *5 in. long, 
glabrescent; the enlarged petals at its base coriaceous, veined, linear- 
oblong, the gynophore very short. Engler in DC. Mon. Phan. lY, 235. 

Malacca : Maingay, Hos. 482 ; . 485 ; Derry. Perak : Scortechini, 
Ho. 1719 : King’s Collector, Ho. 7788. Singapore: Ridley, Ho. 4780. 

2 Melanorrhcea Walliohii, Hook. fil. FI. Br, Ind. I, 25. A 
very large tree ; the young branches slender, glabi*ous. Leaves coria- 
ceous, obovate-elliptic, the apex obtuse or rounded, the base slightly 
cuneate and somewhat oblique ; both surfaces glabrous and shining, 
the lower reticulate, the upper obscurely so : main nerves JO or 12 
pairs, sub-horizontal, not very prominent ; length 3*5 to 8 in., breadth 
2 to 4 ill. ; petiole *75 to 1*5 in., slightly winged, and somewhat dilated 
at the base, puherulous. Panicles numerous, axillary and terminal, 
branched from the base, about J2 in. long, the branches with slender 
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cinereoiifl-toraentose branclilets and nnraerons softly pubescent flowers ; 
bracts large, obovate, concave, membranous. Flotaers ’25 'in. long, on. 
pedicels shoit,e 3 ’ than the buds. Cahjoi narrowly ovoid, very niembranon.s* 
Petals narrowly oblong, villous on both surfaces, inserf>ed towards the 
base of the short disc. Stamens 5. Orary shortly stalked, densely 
pilose, attenuated into a style longer than itself. Drupe unknown, 
Engler in DC. Mon. Phan, lY, 235. Stigmaria vermciflua^ Jack ? in 
Wall, Cat. 980. 

I have seen only Wallich’s specimen of this in the Calcutta .set of his 
plants. The specimen is a very poor one, and the above description is 
taken mostly from vSir Joseph Hooker. Mr. .Derry collected in Malacca, 
(Herb. ISTo, 1010) a plant of which there ai'e two fruiting specimens 
in the Cnlcutta Herbarium which, from the shape of its leaves, I would 
have refeired to this, were it not that remains of numerous stamens 
persist at the base of one of the young fruits. Mr. Derry’s plant must 
I believe belong to an as \'et nndescribed species. 

3. Melanorrhosa Woodsiana, Scort. MSS. in Herb. Calc. A tree 60 
to 100 feet high ; 3 m ung branches velvettj^, ferrugineous. Leaves thickly 
coriaoeou.s, elliptic-oblong, elliptic or elliptic-rotund, the apex obtuse or 
rounded or emarginate, the edges sub-undulate, the base rounded or sub-" 
cnneate; upper surface glabrous, the transverse reticulations rather 
distinct ; the lower surface densety and uniforml 35 ^ rusty-tomentose, or 
glabresceiit with age : main nerves 15 to 24 pairs, sub-horizontal, very - 
prominent on the lower surface slightly so on the upper; length 4 to 
5‘5 in., breadth 1*75 to 3*5 in, ; petiole 1 to 1*35 in., deeply channelled, 
dilated at the base, tomentose or glabrescent. Panicles from the upper 
leaf-axils, longer than the leaves, on long peduncles densely and 
minutely rusty-tomentose, branching more or less trichotomously towards 
the apex ; the ultimate branches compressed, cyinulose. Floivers snb- 
sessile, *25 in. long, enveloped while in bud imbricated concave 
broadly-ovate tomentose bracts ; buds narrowl}^ elliptic ; the spatliaceous 
calyx membranous, veined, pubernlous. Petals 5, oblong. Stamens 5, 
anthers versatile, hlaments hnirj^ Ovary obliquel}’^ ovoid, style lateral. 
Drupe elliptic, smooth, without a pedicel; the enlarged petals narrowly 
elliptic, obtuse, pubernlous, red in colour, 1*5 in. long and *75 in. broad 
(perhaps liot quite fully grown). 

Perak : Scortechini, ifo- 2086 ; King’s Collector, ISTo. 7788. , 

This has as j^et been collected only by the late Father Scortechini 
and Mr. Kunstler, and their specimens have no ripe fruit. It approaches 
M. Maingayi in its leaves, bat has much more tomentose panicles. The 
great distinctive mark, however, is that the flower buds of this az’e each 
enveloped in a large concave sheatliiug bract. As regai'ds the pubes- 
J. n.'62 
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ceuce of tlie under surface of the leaves in tliis species there is some 
diverciitj, many specimens having the under surface covered with a 
dense and uniform layer of rusty tomentum, while in other specime^^s 
the lower surface of the leaves and the petioles are glahrescent. The 
species was named by Father Scortechini to commemorate his friend, 
the Revd. Father Tennison Woods, who died of an illness contracted 
during his exploration of the physiography of the central mountainous 
range of the Malayan Peninsula. 

4. Melanorrhcea. Curtisii, Oliver in Hook. Ic. Plantar, t. 3513. 
A tree 40 to 80 feet high: young branches very slender. Leaves 
coriaceous, oblong-lanceolate or elliptic-oblong, obtuse, or shortly and 
bluntly acuminate, the base cuneate, both surfaces quite glabrous and 
without scales or dots ; main neiwes 12 to 16 pairs, spreading, curving, 
faint; length 8 to 5 in., breadth 1*25 to 2 in.; petiole '5 to *75 in. 
Panicles slender, open, axillary and terminal, pedunculate, much longer 
than the leaves; the branches opposite or sub-opposite, distant, lax, 
each bearing several ultimate few-flowered branchlets near the apex, 
pubemlous close to the flowers, otherwise quite glabrous ; hracieoles 
small, ovate-lanceolate, caducous. Flowers *25 in. long, on puberulous 
pedicels, the buds narrow. Calyx with dark nerves. Petals 5, linear, 
puberulous outside, contorted in sestivation. Stamens 10, a little 
shorter than the petals, glabrous; the filaments slender ; the anthers small, 
oval. JHsc pubescent. Ovary obliquely ovoid, stalked, glabrous. Style 
sub-terminal. Brnpe depressed-globose, *5 to *75 in. in diam., its stalk 
*35 in. ; the enlarged petals leathery, linear-oblanceolate, 1*75 to 2*5 in, 
long. M, JDutMeana, Scort^ MSS. in Herb. Calcutta. 

Penang : Curtis, l!^o. 242; King's Collector, Ko. 1635. Perak: 
King’s Coll ectoi% Ko^^ 6887. Kedah : Ridley, N'o. 5359. 

The late Father Scortechini notes on this that the stamens are 
occasionally 8 instead of 10. 

5, Melanoruhceia tobquata, King n. sp. A tree 80 to 100 feet 
high: young branches stout, and with rough rather pale brown bark. 
Leaves coriaceous, obovate, with broad roiinded apices, sub-undulate 
edges, and sharply cuneate bases ; both surfaces glabrous, the upper 
with tlie reticulations almost obsolete, the midrib very broad and flat ; 
the lower with the transverse veins rather distinct, the midrib sharply con- 
vex; main nerves 22 to 26 pairs, rather faint on the upper surface when 
dry, very distinct on the lower, spreading and rather straight ; length 
7 to 11 in., breadth 4 to 6*25 in,; petiole *25 to *35, stout. Panicles 
terminal, branching from the very base, densely and minutely tawny- 
tomentose; the branches spreading, naked below but with many branchlets 
toward the apex, the ultimate branchlets cymulose. Flowers *25 in. 
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long, oil pedicels ^2 in. long, buds« ellipsoid. Calyx tubular or narrowly 
campannlate, its moutli with 3 bi’oadly- triangular unequal teeth, 
puberulous externally, withering and hanging round the pedicels like 
a loose collar. Petals 5, slightly imbricate, elliptic, sub-acute, spreading 
or sub-redexed, *2 in. long, tomentose outside, pubescent inside. Stamens 
5, nearly as long as the petals; anthei's small, QY 2 bie y filaments subulate,- 
pubescent below the middle, Omry globose or obovoid, shorter than 
the gynophore, both tomentose ; amle solitary, its podosperm from 
the very base of the cell : style longer than the ovary, cylindric, pubes- 
cent except near the apex, stigma truncate. Eruit unknown. 

Perak: King’s Collector, No. 5552. 

This differs in calyx from Melanorrhaea as usually understood, 
inasmuch as in this plant tlie calyx separates from the flower soon after 
expansion and remains as a loose 3-toothed collar hanging round 
the pedicel ; whereas in Melamrrlima^ as hitherto defined, the calyx is 
calyptriform and is pushed off the fiower by the expansion of the petals. 
In both cases the calyx is deciduous ; in the one case it separates 
from the flower by the apex of the latter, in the other case by its 
base. , . ■ • ■ 

6. Melanorrhoea aptera, King n. sp. A tree 40 to 70 feet liigli ; 
young branches stout, with rough cinereous bark, the cicatrices ol the 
fallen leaves very prominent. Leaves veiy coriaceous, oblanceolate- 
oblong, or obo vale-elliptic ; the apex broad and rounded, rarely with 
a short sub-acute point; narrowed, from above the middle and dccur- 
rent on the short stout petiole ; the edges quite entire, slightly revolute 
when dry; botli surfaces glabrous, the upper pale greenisli-brown when 
dry, the lower brown, the midrib on the upper surface broad and flat- 
tened in its lower half, on the lower surface coiivex ; main lateral nerves 
15 to 18 pairs, spreading, rather straight, somew’liat prominent beneath ; 
length 6 to 15 in., breadth 2 to 6 in. ; petiole *5 to 1 in., stout. Panicles 
shorter or longer than the leaves,, axillary, crowded near the ends of 
tlie twigs; tbeir branches shoi’t, racemose, few-flowered, glaucous. Floiver- 
luds narrowly ellipsoid, glabrous, ebractoate. Fh^aers 1 in. in diam., 
tbeir pedicels *25 to *3 in. long, sparsely adpressed-pubescenfc. GalyX' 
glabrous, about *5 in. long at the time of falling. Petals 5 or 6, much 
imbricate, oblanceolate, densely adpressed-sericeous outside, glabrous 
inside. Stamens numerous (about 50), on a conical torus which is pro- 
duced upwards into a gynophore. obliquely ovoid, compressed, 

ridged’, glabrous, I -celled, with a single oblong ovule pendulous from 
a basal funicle. Style sub-terminal, stout, bent, glabrous, longer than 
the ovary ; stigma shorty cjlindrie. Drfipe depressed-globt^se, glabrous, 
with numerous thiu vertical ridges, 1*5 in. in diam. Seed solitary, 
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1- ii)-. long, the testa thin: .cotyledons plano-convex, very thick and 
fleshy* 

Perak: King’s Collectors, No* 3485, 8727, 7656. Penang: Curtis, 
No. j567. 

A fine species readily distingaislied by its large flowers and in- 
appendiculate fruit. 

7. Melanorrhoba iNAPPENDicuiiATA, King u* sp. A tree 50 to 60 
feet high ; young branches only as thick as a swan’s quill, cinereous, 
rough. Leaves coriaceous, oblong-oblauceolate ; the apex broad and 
rounded, sometimes x‘etuse ; the blade nai*rowed from above the middle to 
the narrowly ouiieate base and prolonged alcng part of the petiole, the 
edges slightly revolute ; both surfaces glabrous; main nerves 15 to 18 
pairs, spreading, straight, slender; length 3‘5 to 5 in., breadth 1*5 to 
2 in. ; petiole *75 to 1 in., winged for half its length. Panicles about as 
long as the leaves, axillary, solitary in the axils of the leaves, few-flow- 
ered. Flowers *75 in. in diam. ; petals narrowly elliptic, blunt ; ovule 
oblong, pendulous, its faniole attadied to the side of the base of the 
wide loculus of the ovary, otherwise as in M. altera. Drupe globular, 
glabrous, 1 to 1*5 in. in diam. . 

Perak: King’s Collector, No. 5418. Penang: Curtis, No, 2475. 

, . , This is a second species of Melanorrhanoea with non -accrescent 
petals. According to Mr. Curtis tlie petals are white, with a pink 
flush at the base, and the filaments are pink, while the anthers are green. 
The attachment of the funicle of the ovule in this species is to the side 
of the base of the ovular loculus, whereas in M. aptera it is attiiched to 
the centre of the base. 

7. SWINTONTA, Griff. 

Trees, quite glabrous. Leaves alternate, long-petioled, simple, quite 
entire. Panicles terminal and axillary, very large and broad. Flowers 
small, hermaphrodite or unisexual. Gahj(V small, 5-lobed; lobes rounded, 
imbricate. Petals 5, adnate to the middle of the disc, linear- oblong, 
imbricate, much enlarged and reflexed in fruit. Disc short or elongate 
or cylindric. Sktni&m 5, inserted on the top of the disc, free. Ovary 
sessile, ovoid, 1-eeiied, narrowed into the slender style ; stigma capitel- 
late ; pendulous fi'om a basal funicle. Drupe ovoid, smooth, ses- 
sile, coriaceous, subtended by the 5 refiexed enlarged petals. Seed erect, 
testa tliin, cotyledons amygdaloid. Distrib. The following are tlie 
only species known. 

‘ Bracts of the panicle inconspicuous or absent. 

. 1 ;, Leaves sub-coriaceous, main nerves 14 to 38 

.7 .-pairs ; fiowws on very short pedicels ... 1. > 8 , SchwenUl 
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Leaves coriaceous, main nerves 10 to 12 pairs, 
inconspicuous ; pedicels longer than the flower, 
slender ... ... ... ... 2. S. Penan giana. 

Flower-buds embraced by large concave imbri- 
cate bracts ... ... ... ... 3. s^icifera. 

Imperfectly "known species ... ... 4. 8. lurida. 

1. SwiOTONiA ScHWENKii, Teysm. and Biiui. Oat. Hort. Bogor. 
(1866) p. 230. A tree; young branches slender, glaucous. Leaves 
sub-coriaceous, oblong-lanceolate or narrowly elliptic, shortly and ob- 
tusely acuminate, the edges sub-undulate, the base slightly?- narrowed 
but usually rounded ; both surfaces obscui’ely reticulate, the lower paler 
when dry; main nerves 14 to 18 pairs, spreading and rather straight; 
length 3 to 6 in., breadth 1’25 to 1’5 in. ; petiole 1*25 to 1*5 in. slender, 
with a slight swelling at the very base. Panicles crowded at the ends 
of the branches in the axils of the upper leaves, slender, usually longer 
than the leaves, pedunculate ; the branches short, alternate, spreading, 
the ultimate branchlets cyinose. Plowers polygamous, *1 in. diam., on 
very short pedicels. Segments of the calyx united only at the base, 
orbicular, concave, glabrous. Petals oblong, obtuse, pubescent on both 
surfaces, rapidly enlarging in the ripe fruit and reflexed, 2*5 in. long, nar- 
rowly oblong, coidaceous, veined. Drupe oblong, smooth, *75 in. long, 
Kurz in Journ. As. Soc. Beng. YoL XXXIX, Ft. 2, (1870), 75 ; Engler 
in DO. Mon. Phan. lY, 232. Anauosanopetalum Scliwenkii, Teysm. and 
Binuend. in Miquel Journ. I, 368. Astropetaluni 2, Griffith, Xotul. lY, 
415. 

Malacca: Griffith, No. 1156; Maingay, No. No. 486. — Distrib 
S umatra. 

I have followed Sir Joseph Hooker and Dr. Engler in identifying 
this Malacca species of Sicintonia with S. Schivenhii, T. B., although 
the specimens in the Calcutta Herbarium hardly bear this out. In 
the Calcutta Herbarium there are authentic specimens of Anaum- 
anopetalum ScJmenkii — the name originally given to the species by 
Teysm. and Biim, These specimens were collected in the Beuitenzorg 
garden and wei’e sent out by its authors. Tliey are therefore practi- 
cally type specimens, for as the authors explain (Miq. Journ. Bot. I, 
369) the species was named in the Beuifeenzorg garden from specimens 
taken from trees oidginally received from Sumatra by Major Schwenk. 
Dr. Anderson in 1861 also collected in the Beuitenzorg garden specimens 
of the same. These Beuitenzorg specimens all agree in having Oowers 
with rather long pedicels. Now, in describing Schtvenlcii in the EL 
Br. India from the Malacca specimens, Sir Joseph Hooker makes it a 
diagnostic mark of the species, as understood by him, that the flowers 
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are subsessile* In tbeir leaves tlie Malacca and Beuitenzorg specimens 
closely resemble each other, but the panicles of the latter are much 
larger than those of the former, I think it possible therefore that, 
when better specimens of the Malacca plant are collected, other cbaz'- 
acters may be found, -which will, prove that it is not really the same; as 
8* 8chwenhi% T. and B. 

2. SwoTONU Peitanouna,.. King n. sp. A tall tree: young 
branches slender, glaucous. Leases coriaceous, oblong-lanceolate, rarely 
ovate-lanceolate, tapering from the middle to the shortly bluntly acumi- 
nate apex and to the cuneate base ; main nerves 10 to ,12 pairs, spi^ead- 
ing, faint on both surfaces, the reticulations obsolete : length 3 to 4*5 
in.^breadth 1*1 to 1*4 in. ; petiole *75 to 1*25 in., slender, but slightly 
thickened near the base. Panicles axillary and terminal, as long as or 
longer than the leaves, pedunculate, slender, glabrous: the branches 
lax, spreading, the flowers in ultimate cymules of about three. Flowers 
*15 in. long ; their pedicels slender, longer than themselves. Calyx 
narrowly campauulate, with 5 broad subtruncate sub-cil iate lobes. Peta Is 
.5, longer than the calyx, sub-erect, oblong, obtuse, minutely , tomentose 
with glabrous margins. Stamens 5 ; the anthers elliptic, dorsifixed, 
the filaments slender. Dkc thin,, cylindric. Ovary obliquely ovoid^ 
.pubescent, ‘ tapering into the short sub-terminal stylo, stigma rather 
large for the genus. Drupe globular, glabrous, smooth, *5 in. in diam., 
the refiexed accrescent petals narrowly oblong, sub-acute, about 1*35 in. 
long and '3 in. wide, glabrescent. . 

Penang : Curtis, No. 1579. 

A species allied to 8. floribunda, Griff., but with shorter panicles, 
and globular not oblong, fruit. The len.ves of this moreover are more 
coriaceous and have fewer nerves than these of S. florihimda, 

3. SwirroNiA spicieeea, Hook. iil. FI Bi\ Ind. II, 27. A lofty 
tree : young branches smooth, reddish when fresh. Leaves coriaceous, 
oblanceolate or elliptic-obovate, the apex sub-acute or obtuse, the base 
atteniiate-cuneate ; upper surface shining, not reticulate, the lower pale 
brown when dry and glaucous : main nerves 13 to 20 pairs, obsolete on 
the upper and only slightly prominent on the lower surface, spreading, 
slightly curved; length 325 to 4*5 in., breadth 1*5 to 1*75 in. ; petiole 
*6 to 1*25 in. Panicles crowded near the ends of the branches, long- 
pedunculate, exceeding the leaves ; the hranchlets articulate, coiymboseiy 
crowded and trichotomously branched, angled, pubenifous. Floioers *2 in. 
long, each on a pubescent pedicel embraced by a broadlj-ovate 
concave puberulous bracteole* . Calyx fleshy, tubular, with 5 deep 
quadrate segments, puberulous outside, glabrous inside. Petals 5, twice 
as long as the calyx, thick,, obovate-oblpng, obtuse, concave, shortly 
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clawed. Stamens 4 or 5, sliorter than the petals, filaments slender, the 
anthers short oblong ; disc thin, cjlindric. Ovary stalked, obliquely 
iOYoid, puberuloiis. Drupe obliquely ovoid, smooth, ‘75 in. long, the 
accrescent petals reflexed, coriaceous, veined, 1*75 in. long, pericarp 
thin. Engler in DO. Mon. Phan. Y, 233. 

Penang : Maingay, ISTo. 486/2 ; Curtis, ISTo. 371 ; King's Collector, 
Ko. 1802. Perak : Scorteehini, Nos. 1891, 2083 ; King's Collector, 
Nos. 3534, 3677. . . 

Yar. Sco7'teclnni% King; leaves oblong-lanceolate, shortly and 
bluntly acuminate, the base rounded or sub-cuneate, main nerves 12 to 
14 pairs. 

Perak: Scorteehini, No. 1891. 

This species and its variety are both notable for the bracts, which 
embrace the flower-buds. 

4. SwiNTONiA LURIDA, King u. sp. A Small tree : all parts quite glab- 
rous ; the young branches slender, striate and dark-coloured when dry. 
Leaves thinly coriaceous, narrowly elliptic-oblong, the edges slightly 
thickened and undulate, the apex shortly abruptly and bluntly acumi- 
nate, the base cuneate, decurrent on the petiole ; both surfaces glabrous 
and minutely reticulate ; the upper shining, olivaceous green when dry ; 
the lower dull, pale liveivcoloured when dry ; main nerves 22 to 24 
pairs, rather faint, spreading to the edge without interarching, the 
secondary nerves almost as prominent; length 6 to 8 in., breadth 1*5 
to 2*25 in. ; petiole *6 to *75 in., thickened near the base. Panicle ter- 
minal; branching from the base, drooping, slender ; the branches long, 
bearing short branchlets with the numerous flowers in small cymes. 
Malm FZOWEES a little more than *1 iu. long, pedicelled. Galyce cupular, 
fleshy, with 5 broadly triangular teeth, ’glabrous. Petals 5, twice as 
long as the calyx, pale, oblong- elliptic, obtuse, with a truncate base, 
glabrous. Stamens inserted outside the shallow cupular dark-coloured 
slightly 5-lobed fleshy disc, shorter than the petals : anthers short, 
ovate, dorsiflxed ; filaments broadly subulate, with a very fine-pointed 
apex. Budimentary ovary narrowly elliptic, sunk in the disc, tapering 
slightly upwai'ds ; no distinct style, stigma small, concave. Semecarpus T 
lurida^ Hook. fil. Pi. Br. Ind. II, 34 ; Engler in DO. Mon. Phan. lY, 
496. 

Malacca: Maingay, No. 495. Perak: Wray, No, 3249. 

A species of which female flowers and fruit are still unknown, 
lidaingay's specimens were originally described by Sir Joseph Hooker 
as a doubtful species of Semecarpus, under the name ? 8. hirida. They 
are very incomplete. Since Maingay’s time good specimens of exactly 
the same plant, but still without female flowers or friiit, have been 
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coilecfced by Mr. L. Wray in Perak. These have enabled Dr. Stapf, 
of the Kew Herbarinm, and myself to refer the plant to the genus 
its nearest being 8. florihunda and 8. Schioenkii, In 

Wraj’s field note on Ids specimens he writes ‘‘flower pale-greenish- 
yellow : leaves shining, bright green above ; pale and bluish beneath.’^ 

8. Parishia, Hook. fil. 

Tall trees with alternate unequally-pinnate leaves ; the leaflets 
coriaceous, entire. Panicles large, nodding. Floioers dicecions. Male 
Flowee^ Calyx cupular, 4-lobed ; the lobes ovate, valvate. Petals 4, 
oblong, imbricate. Disc short, annular, obscurely 4-lobed. Stamens 
4, inserted below the margin of the disc. Rudimentary ovary cylindric. 
Female Flowee. Calyx 4-lobed, the lobes persistent and greatly en- 
larged in fruit. Petals 4, Ovary sessile, ovoid, 1-etdled ; style terminal, 
unequally 3-fid, stigmas capitate ; ovule pendulous from near the apex 
of the cell. Fruit sub-globose, dry, pubescent, bearing the persistent 
base of the style at its apex, the pericarp thin. Seed pendulous, its 
testa membranous ; cotyledons amygdaloid, radicle superior. — Distrib. 
5 species, all either Burmese or Malayan. 

Wings of accrescent- calyx 2*5 to 3 in. long ... 1. P. insignis. 

Wings of accrescent-calyx 4*5 in. and upwards in 

length. 

Leaflets glabrous beneath, the midrib and 

nerves very slightly puberulous ... ... 2. P. Maingayi, 

Leaflets rusty-pubescent on the lower surface 3. P. p 2 ihescens, 

1. Parishia insignts, Hook, fil. in T?‘ans. Linn. Soc. XX HI, 270, 
t. 26. A tall tree ; young branches stout, leilticellate, rnstj^'-pubei-ulous. 
Leaves 12 to 20 in. long, the rachis cylindric : leaflets 6 to 8 pairs, thinly 
coriaceous, obliquely ovate-oblong to oblong-lanceolate, acute or shortly 
acuminate: the base broad, rounded or sub-cordate, unequal; upper 
surface shining, glabrous or glabrescent, the lower glabrescent and 
reticulate, or (var. jjulescens) shortly and softly pubcvscent ; main 
nerves 8 to 12 pairs, spreading, curving : length 3 to 5 in., breadth 1-2 . 
to 2 in.; petiolule *1 to *2 in. as long as the leaves, 

much branched, many-fiowered, rusty-pubescent or tomentose. Flo^vers 
*25 in. in diam., on pedicels longer tliau themselves. Calyx rusty- 
pubescent ; its lobes unequal, triangular. Petals oblique, broadly ovate, 
snb-giabi-ous, reflexed at the apex, longer than the calyx. Stamens about 
as long as the petals ; the a^ithers nhovt, ovate, about one-third as long as 
the filaments. Pise pubescent, 4-angled. Female flower not seen. 

sub-globular, *5 in. in diam., the persistent remains of the style 
*15 in, long ; accrescent calyx-wings naiTOwly oblong, blunt, 2*5 to 3 
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in. long, veined, pubescent. Hook, fib FL Br. Ind. II, 30 ; Knrz For, 
Flora Burma, I, 318; Engler in DO. Mon, Phan. lY, 309. Astronium 
insigne, March. Rev. Anacard., 179. 

Andaman Islands. Penang : Curtis, Ho. 2264 Larigkani : Curtis, 
Ho. 2806. — Distrib. Burma. 

This species has not hitherto been supposed to go farther south 
than Burma. But it appears to me that Mr, Curtis’s Ho. 2806 from 
Langkani (an island of£ the coast a little to the southward of Buiuna) 
is probably this species, and also that his Ho. 2264, from Penang like- 
wise belongs to this. 

Yar. tomentosa, King: leaflets pubescent on the lower surface. 
Panicles and calyx in all its stages densely rusty-tomentose. 

Andaman Islands : King’s Collectors. 

2. Parishia Maingayi, Hook. fil. FL Br. Ind. II, 30. A. tree: 
young branches stout, glabrous, sparsely lenticellate. Lea'uesl2 to 15 in. 
long, the petioles slightly dilated at the ba.se ; leaflets very coriaceous, 
9 to 10 pairs, narrowly oblong or elliptic-oblong, not oblique, the apex 
acute, the edges sub-undulate, the base rounded or slightly cuneate ; 
both surfaces shining and indistinctly reticulate, the upper quite glab- 
rous, the lower slightly puberulous on the midrib and nerves ; main 
nerves 15 to 20 pairs, 'spreading, faint: length 2*5 to 3 '5 in , breadth 
1 to 1‘25 in. ; petiolules about *2 in, Pardcles (fide Sir J. Hooker) 
apparently shorter than the leaves, pubescent. Petals linear-oblong. 
Disc pilose, young fruit narrowly ovoid, tapering to a long point, densely 
rusty-tomentose ; the enlarged calyx- wings linear-oblong, sub-acute, pale, 
puberulous, sub-coriaceous, striate, 4*5 in. long and about *5 in. broad, 

Malacca : Maingay, Ho. 488. 

Except Maingay’s, I have seen no specimens which I can refer to 
this species. I have copied from the FL Br. Ind. Sir J. D. Hooker’s 
description of the panicles and flowers, neither of these being repre- 
sented in the Calcutta Herbarium. There is some doubt as to whether 
the fruits and leaf specimens brought together by Maingay really 
belong to the same tree ; and not only so, hut it is doubtful wdiether the 
fruits of two species have not been mixed up by him. For Sir Joseph 
Hooker notes that, while some of the fruits are densely covered with 
hispid ferrugineous bristles and have accrescent calyx- wings 6 to 7 
inches long with rounded apices, others are pubescent and have wings 
.only 4*5 in. long with acute tips. The species clearly requires investi- 
tion in the field. 

3. Parishia pubescehs, Hook. fil. FL Br. Iiid. TI, 30. A lofty 
tree: young branches stout, deciduously rusty-tomentose. Leaves 12 
_to 18 in long ; the petiole pubescent, terete above, dilated near the 

4 ir, 63 
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base ; leaflets 5 to 7 pairs, subseSsile, thickly coriaceons, oblong, acute 
or acuminate, the base rounded, upper surface glabrous except the 
densely pubescent midrib; the lower shortly rusty -pubescent, reticu- 
late ; main nerves 12 to 16 pairs, irregular, spreading and ascending, 
curved, prominent on the lower surface when dry; length 4*5 to 5^5 
in., breadth about 1*5 in.;, petiolules very short (only *05 to *1 in,) 
or absent; rather shorter than the leaves, divided to the base 

into numerous fascicled branches, densely and softly tomentose. 
Floioers *5 in. in diam., pedicelled. Omry conical, pilose ; styles 3 ? 
Fruit broadly ovoid, apiculate, *5 in. long, densely tomentose, the peri- 
carp cartilaginous ; accrescent-calyx- wings thinly coriaceous, pale, 
striate, adpressed-puberulous or almost glabrous, narrowly oblong, 
sub-acute, 4*5 to 5 in, long and about *5 in. broad. Eiigler in DC. Mom 
Phan. IV, 3 10. 

Malacca : Maingay, No. 487. 

A very imperfectly known species collected hitherto only by Main- 
gay, and as much in want of investigation as the last. 

9, Campnosperma, Thwaites. 

Trees. Leaves alternate, very coriaceous, simple, quite entire. 
Bacemes axillary, simple or sparingly branched. Flowers sessile, minute, 
hermaphrodite. Calyx 3-5-partite ; segments erect, persistent, imbricate. 
Petals 3-6, suborbicular, erect, imbricate. Disc ureeolar. Stamens 6-10, 
inserted at the base of the disc. Ovary free, sessile, ovoid, 1-celled ; 
style very short, stigma discoid or capitate; ovule 1, pendulous from 
the top of the cell. Drxvpe ovoid, fleshy ; stone hard, almost 2-celled by 
a vertical plate from the top of the horse»shoe-shaped cell. Seed pendu- 
lous, curved round the imperfect septum : cotyledons carved, rather flat ; 
radicle shoi’t supeiior. — Distrib. 

Male flowers sessile ... ... ... 1. <7. GrrffUJni, 

Male flowers pedicelled. 

Female flowers in short racemes ; the males 

in long panicles ; fruit *6 in. in diam. ... 2. G, aurtculata. 

Male and female flowers in sub-equal panicles ; 

fruit *2 to *25 in long ... ... 3. C. WaUicJm. 

1. Oampnospebma G-RiPPiTHiTj Marchand Rev. Anacard. 174. A 
tree 60 to 80 feet high ; young branches very stoat, rough and with 
sparse minute tomentura. Leaves very coriaceous, ohovate-oblong or 
elliptic, the apex v.ery broad rounded or emarginate, the edges slightly 
recurved when dry, the base much cuneate, slightly decurrent on the 
broad stout channelled petiole : upper surface quite glabrous, the midrib 
depressed ; lower surface minutely stellate-pubescent, the midrib very 
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convex and sti’ong ; main nerves 24 to. 36 pa-ix’s, spreading, only slightly 
curved, projecting on the lower surface, depressed on the upper ; length 
7 to 15 in., breadtlx 3*5 to 5*5 in.; petiole 1*25 to 2*5 in., tomentose, 
dilated at tlie base. Panicles of male flowers axillary, slender, shorter 
than the leaves, rusty stellate-tomentose ; the branches only a few inches 
long, spreading, jspicate, bearing the flowers in. small crowded sessile 
glomeruli, about *05 in. diam., sessile. thick, cupular^ 

cut into 4 broad sub-acute concave ovate-rotund segments, rusty- 
tomentose -outside. Petals 4, a little exceeding the calyx, thin, pale, 
glabrous, elliptic-ovate, concave. Stamens 4 or 8 in two rows ; 

thickly subulate, anthers short ; disc crenate, fleshy. Panicle 
of female flowers shorter and less branched than that of the males. 
Drupe ovoid, slightly oblique, glabrous, *35 in. hmg, C. macrophylla. 
Hook, fil FI. Br/ind. II, 41; Fngler in DO. Mon. Pbaii. IV, ; 
Miq.. FL Ind. Bat. I, pi. 2, p. 637. 

Malacca: Griflitli, Ho. 1109; Maingay, Ho. 484/2. Singapore: 
T. Anderson, Ho. 71. Perak: Wray, Ho. 2575; King’s Collector, 
Ho. 5327, 6528, 6541 and 7292. — Distrib, Sumatra, Boxmeo, Bangka. 

This species was first named as a Gampnosperma by Marchand 
in 1869, and he based his description of it oii Grifidth’s Malacca specimen 
Ho. 1109. The plant had previously (1850) been named Buclianania 
wacrophjlla by Biuine in Mus. Bot. Lugd. Bat. I, 185, Had March and 
■known this, he ought to have named it Canipnosperma macropliylla 
instead of G. Griffithii. It is easily recognised by its sessile glomeru- 
late flowers ; althougb its frnit closely resembles that of the plant which 
is accepted as CJ. Gnffithii both by Sir Joseph Hooker and by Dr. 
JEngler, but which is here named (7. Wcdlicliiu 

2. Gampnosperma aurioulata. Hook. fil. in FI. Br. Ind. II, 41. 
A tall shinxbby tree : young branches as thick as a swan’s quill, glabrous, 
polished, lenticellate. Leaves thinly coriaceous, obovate-ohlong or ob- 
lanceolate-oblong, tlie apex I’ounded soxnetimes retuse or emarginate, 
tapei*ed gradually in the lower two-thii*ds and continued down the 
petiole as a wing to its slightly auricled base ; both surfaces glabrous, 
minutely reticulate ; main nerves 9 to 18 pairs, oblique, not prominent on 
either surface ; length 4 to 9 in., breadth 1*75 to 3 in. ; petiole below the 
auricles only * 1 or *2 in., glabrous. PawicIms of half flowers 10 to 14 in. 
long, axiilaiy, covered with scurfy minute stellate xmsty tomentum ; the 
branches slender and with numerous many-flowered branchlets. Flowers 
pedicellate, '15 in. in diam. when expanded. Oahjx cupular, puberulous 
.outside, with 4 broadly triangular segments. Petals 4, twice as long ns 
the calyx-teeth, elliptic, obtuse, deflexed. Stamens 8; four longer than 
the others, spreading and longer than the petals,. the other 4 shorter. Disc 
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large, fleshy, corrugated, ovary none. Fjsmazb flowjbes^ in racemes shorter 
than the panicles of the males and stouter. *15 in. in diam,, 

on stout puberulous pedicels. Calyx thick, cupular, pnberulous, with 
4 broad triangular segments. Petals 4, broadly triangular, puberulous, 
larger than the calyx-segments. Stamens 8 , shorter than the petals, 
the anthers imperfect. The disc a deep fleshy cup with crenate edges. 
Ovary broadly ovoid, rusty- tom entose, crowned by the large discoid glab- 
rous obscurely-lobed reflexed stigma. Drupe ovoid-rotund, compressed, 
minutely tomentose, fleshy, *6 in. in diam. Engler in DC. Mon. Phan. 
lY, fS20. Buclianania auriculata^ Blume in l^ius. Bot. Lugd. Bat, I, 
185. Semecarpus ? grand/ifolia^ Wall. Cat., Fo. 985 (exclude the speci- 
mens mentioned in the Appendix to the Cat. ) . 

Penang : Wallicb, Fo. 985. Malacca : Maingay, Fo. 484/4. Singa- 
pore ; Kurz, Anderson, Fo, 69 j Ridley, Fos. 444, 1880 and 4775 E. ; 
Hnllett, No. 223. Penang : Curtis, Fo. 1037. 

:• This is distinguished from the next species by its smaller leaves 
and panicles and much larger fruit. It is the plant from Penang, 
issued by Wallich as Fo. 985. of his Catalogue, which he doubtfully 
referred to the genus Semecarpus^ as 8. ? grandifoUa, Along with this 
however Wallich issued, as noted in the Appendix to his lithographed 
Catalogue, p. .286) under* the same number, and not (as is usual with 
Wallich’s plants, in similar cases) distinguished by any lettei’s, the 
vmuoh larger (although in other respects similar) leaves of another 
species. The specific name grandifolia is not applicable to. the present 
plant which is the true Buchanania auriculata of Blume (not however 
of Miquel), although it is applicable to the supplementary sheets of 
985, one of which, as issued by Wallich is 30 inches in length. I have 
followed Sir Joseph Hooker and Dr. Engler in retaining Blume’s specific 
name auriculata for the present plant. But, for the supplementary 
sheets, I do not propose to retain Wallich's name of grandifolia ( his 
name having really been given to two things), but I propose for them the 
name Campnosperma WalliGhii. In this I do not follow the distinguished 
Botanists just mentioned, for they call them G. Griyithii, Marchand- 
But Marchand's name, in my opinion, ought to be given to the plant on 
which he founded that species, which (as he mentions in his Monograph) 
was Griffith’s Fo. 1109, And this I do in spite of the fact that Griffith’s 
Fo. 1109 is exactly what Blume named Buchanania macrophylla. There 
is no doubt that, had Marchand known of Blume’s name, he ought to have 
called his plant Campnosperma macrophylla. -But as he did not, and as 
he was the first to put the plant into the genus Campnosperma, his 
name G. Griffithii must I think remain ; and another name must be 
found for what Sir Joseph Hooker and Dr, Engler name G, GrifitUi; 
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and that other name I propose to make 0. Wallichii, in commemoration 
of its earliest collector. 

3. Campnosperma Wallichii, King. A tall much-branched tree : 
young branches very stout, rough. Leaves coriaceous, the blade obovate- 
oblong with broad rounded and sometimes emarginate apex, tapering 
from about the middle downwai'ds, forming a narrow wing to the 
petiole and expanding at its base into a small auricle ; both surfaces 
glabrous and minutely reticulate; main nerves 20 to 30 pairs; length 
10 to 30 in., breadth 4 to 7 in. ; petiole 2 to 3 in. long, dilated, chan- 
nelled, glabrous. Pamiclbs Ojf malb fzowjbbs axillary, shorter than the 
leaves, stellately rusty-tomentose, with slender much-branched snb- 
erect many-flowei’ed branchlets. Male flowers ‘1 in. in diam., pedicelled ; 
calyx thick, puberulous outside, its segments 4, broadly triangular, 
blunt; petals 4, larger than the calyx segments, ovate-rotund, concave, 
glabrous ; tliso fiesby, corrugated ; stamens 8 in two rows, tlie outer 4 
slightly longer than the inner 4. Paniczbs of ffmaze fzowebs about the 
same length as those of the male, bnt with shorter branches and fewer 
flowers ; flmvers larger than tise males; ovary ovoid, puberulous ; drupe 
ovoid-globular, slightly compressed, glabrous, *2 to *25 in. long. 0. 
Griflithi^ Kook. fll. in FI Br. Ind. II, 41 (not of Lfarcband); Engler 
DC. Mon. Phan. IV. Canipnospeo'ma auriculata^ Miq. (not of Blume) 
PL Ind. Bat. I, pt. 2, p. 637. Smiecarpus ? grandifolia.^ Wall. Cat. 985 
in part {Le. as to the specimens mentioned on p. 286 of the Appendix 
to the Catalogue.) 

Penang : Porter, (Wall. Cat., 985). Malacca: Ma ingay, Ho. 464/3. 
Singapore: Kurz, Groodenough. — Distrib. Sumatra : Forbes, No. 3030. 

This is* in general appearance very like 0. auriculata. The great 
difference between the two lies in the fruit which in this is only about 
*2 in. long, while in ill, auriGitlata it is *6 in in diam. Other distinctions 
are to be found in the leaves, which in this are larger tham in 0. auri^ 
culaia. The texture and venation are, however, the same in both ; and 
both have curious small rounded auricles at the base of the petiole. The 
panicles of male and female flowers in this species are sub-equal, 
■whereas in If. auriculata the panicles beaxung male flowers are several 
times longer than these bearing females. 

10. Migbostemon, Fngler. 

Trees, with alternate exstipulate unequaily-p innate leaves. Mowers 
small, in axillary many-branched panicles, hermapbi’odite. Calyx small 
with ^5 imbricate segments. Petals 5, much larger than the calyx, 
obovate, spreading, imbricate in sestivabion. Lise annular, suberect, 
10-toothed. Stamens 5, alternating with an equal number of capiteilate 
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or spatliiform staminodes : filaments very short), thickened towards the 
base; «ri/^/iers broadly o\ ate, dorsifi:led. Ooary ovoid-gdobose, its base 
immersed in the disc, unilocular, with a single pendulous ovule. Style 
terminal, very short, thick ; the stigma broad, fleshy; with 3 bi^oad 
spreading, blunt lobes. Fruit obliquely oblong-ovoid, attenuate towards 
the apex ; the pericarp leathery, 1-ceiled, l~seeded. Seed with mem- 
bi-anoiis testa, exalbuminous, the cotyledons flat, the radicle curved. — 
Distrib. three species, alt Malayan, 

Leaflets tonientose on the lower surface ... 1. 31, velntma. 

Leaflets glabreseent and minutely scurfy (when 

drj) on the lower surface, the axils of the main 

nerves with tufts of white hair ... ... 2. Jf. Gnrtisii, 

1. Migrostemon veluttka, Engler in DO. Mon. Phan. IV, 294, 
A tall tree : young branches, raohises and imder surfaces and petioles 
and racliises of leaves and the inflorescence softly pubescent .tonientose, 
rusty-cinereous. Leaves 6 to 10 in. long, the petiole slender ; leaflets 7 to 
11, thinly membranous, oblong-lanceolate, entire, shortly and bluntly 
acuminate ; the base slightly narrowed, cnneate or rounded : upper 
Surface glabrous except the pubescent midrib ; main nerves 12 to 16 
pairs, spreading, rather obscure ; length 2 to 4 in., breadth *8 to 1*5 in. ; 
petiolule *15 in., the terminal one longer. Panicles pedunculate, much 
branched towards the apex, the branches very slender. Flmvers numer- 
ous, less than *1 in. in diam., sessile. Calyx glabrous, the lobes elliptic. 
Petals obovate, glabreseent on the outer surface minutely tonientose on 
the inner! Fruit naimowly obIor»g, compressed, with a rusty scurfy 
leathery pericarp, 1-ceIled, J-seeded (young) '75 in. long and *35 or *4 
in. broad. Fentaspadon ! veluHnus, Hook. fil. PL Br. Ind. ll, 28. 

Malacca: Griffith, Maingay (Kew Distrib.), No. 464. Perak: 
Scortechini, No. 1924; King’s Collector, No. 7417. Pahang: Ridley, 
No. 2560. 

2. MrcROSTEMOH CcTRTrsii, King. A medium sized tree (Curtis) ; 
young bran ches. slender, deoiduously puberulous, their hark pale and 
lenticellate when dry. Leaves 5 to 7 in. long, the petiole and x*acbis 
slender and puberuloas ; leaflets very dark -wlien dry, about 7, mem- 
branous, narrowly oblong-lanceolate, acuminate, entire, the base 
rounded and slightly oblique, with scattered short hairs, the midrib and 
nerves pubescent, not reticulate ; low^er surface glabreseent, minutely 
scurfy when dry, the midrib and nerves puberulous ; main nerves 13 
to 17 pairs, ascending, curved, with conspicuous tufts of white hair at 
their junction wnth the midrib: length 1*75 to 3 in., breadth *75 to 
*9 in. ; petiolnles *1 in., the terminal one *2 in. Panicles near the 
end of the branches, axillary, slender, slightly longer than the leaves, 
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pjednnculate, piiLemloiis ; tlie braiicKes divergent, tlie flowers solitary 
or in clusters of 2 to 4 at rather distant interYals. Floxcers less than 
*1 in. in diam., on j)edicels shorter than themselves. Oahjx cnpnlar, 
with 5 spreading concave broadly- ovate acute segments, pnberulons 
outside, glabrous inside. Petals 5, broadly elliptic, very obtuse, twice 
as long as the calyx, minutely pubescent on tlie inner surface, glabrescent 
on the outer. Stamens b, shorter than tlie petals, the fllaments not 
swollen at the base. Disc glabrous. Ovary conical, glabrous : stigma 
minute. JDrtLpe unknown. 

Kedah : Curtis, K o. 2620. 

A species of which I have seen only Mr. Curtis’s specimen from 
Kedah. It is readily distinguished from the preceding two by the tufts 
of white hair iu the axils of the main nerves on the under surface of the 
leaflets. The stigma is very minute and it is not easy to make out the 
three lobes which characterise the genus. The flowers have, however, 
the staminodes and disc of the genus. 

11. Pentaspadox, Hook, f. 

Trees. Leaves unequally pinnate ; leaflets opposite, suh-sessile, entire. 
Panicles axillary, ped uncled, much-branched, branchlets very slender. 
Flowers pcdicelled, minute, hermaphrodite. Calyx-lohes 5, imbricate. 
Petals 5, oblong-obovate, strongly imbricate. Stamens 5, minute, inserted 
at the base of the disc, alternate with 5 short subulate staminodes which 
are free or adnate to the side of the disc; filaments short, broadly snbulate ; 
anthers didymous. Bisc cupular, obscurely 10~lobed. Ovary seated on 
the disc, very miuute, 1-celIed, conti'acted into a stout short style ; 
stigma globose or obliquely obloug, much bent to one side ; ovule 1, 
pendulous from the upper part of the cavity. 

1. Pentaspadon officinalis, Holmes MSS. in Herb. Soo. Pharm. 
Lond. A tree 60 to 100 feet high : young branches puberulous and 
with prominent small brown warts. Leaves 4 to *7 in. long, the rachises 
puberulous or glabrescent : leaflets 7 to 9, thinly coriaceous, oblong- or 
elliptic-lanceolate, entire, shortly and bluntly acuminate, the base 
narrowed, both surfaces glabrous : the lower with tufts of short hair in 
some of the nerve axils, curving upwards ; main nerves 6 to 9 pairs, 
iuterarching far from the margin, rather prominent on the lower sur- 
face when dry ; length l’7i> to 2*75 in., breadth *8 to 1*25 in. ; petiolules 
•15 in,, those of the upper leaflets twice as long. Panicles pedunculate, 
as long as or exceeding the leaves, much branched towards the apex ; 
the branchlets slender, minutely cinereous-tomentose. Flowers numer- 
ous, about *05 in. in diam., their pedicels shorter than themselves. Calyx- 

rounded. Petals obovate-rotund, glabrous. Dmpe narrowly ellip- 
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tic, compressed ; tlie pericarp pale and covered with rusty scurf, 

1-ceiIed, 1-seeded, *65 to *8 in. long. 

Perak : King’s Collector', ISTos. 3316, 3770, 4868, 6649, 6933 : Scor- 
tecliini, IsTo. 2043; Wray, I^To. 4168. 

This plant is known to the Malay population of Perak as the source 
of Minyah Plang^ a dark brown viscid oil which is in great repute for the 
cure of certain skin diseases. An interesting note upon the plant and 
its oil by Mr. E. M, Holmes of the Pharmaceutical Society of London 
is to he found in the Journal and Transactions of that Society, Yol. 
LII, p. 389. The stigma in this species, prior to dissection, appears to 
he sub-globular with a central groove ; and it is only after careful 
maniputation that it is seen to be bent on itself. Some specimens of 
this were by mistake issued from the Calcutta Herbarium under the 
name Microstemon officinale^ Holmes. 

12, Rhus, Linn. . 

Trees or shrubs, o^ten with an acrid juice. Leaves alternate, simple 
or 1~3 foliolate or pinnate ; leaflets entire or serrate. Flowers small, in 
terminal and axillary panicles, polygamons. small, 4~6-parted, 

persistent ; the segments unequal or equal, imbricate* Petals 4-6, equal, 
spreading, imbricate. Stamens 4, 5, '6, or 10, inserted at the base of the 
disc, free; filaments subulate ; anthers short, imperfect in the 9 flower. 
Ovary sessile, ovoid or globose, 1-celled : styles 3, free or curved, short 
or long ; stigmas simple or capitate ; ovzJe pendulous from a basal 
funicle. Drupe small, dry, compressed ; stone coriaceous, crustaceous 
or bony. Seed pendulous from the funicle, testa membranous, coty- 
ledons flattish ; radicle hooked, short, superior.— D istrib : about 114 
species, mostly extra- tropical in both hemispheres, a few Malayan, many 
from tropical Africa. 

Rhus Perajecensis, Scortechini MSS. A glabrous shrub climbitig 
to the extent of 16 to 40 feet. Leaves 8 to 12 in. long, unequally pin- 
nate; leafl,ets in rather distant pairs, opposite, thinly coriaceous, oblong, 
shortly and bluntly acuminate, entire; the base slightly oblique, 
rounded or suh-cuneate ; main nerves 16 to 20 pairs, sub-horizontal, 
rather prominent on the lower surface ; length 2*5 to 3*5 in., breadth 
■1 to 1*4 in. ; petiolules *1 to '16 in., the terminal one ‘3 or *4 in. 
Panicles axillary and terminal, longer than the leaves, pedunculate, the 
branches rather short, bearing the flowers on small ultimate racemes. 
Flowers numerous, less than *1 in. in diam., on short minutely bracteo- 
lulate pedicels. Galyx with 6 unequal oblong blunt spreading segments. 
'Petals longer than the calyx, elliptic, blunt, pinnately nerved. Sta^nem 
6 ; broadly ovate, dorsiflxod. Drupe compressed, obliquely reni- 

form, orbicular, broader than long, glabrous, *2 in. across. 
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Perak: Scortecldni, Ko. 1668; Wray, ISTos. 2316, 3095; King's 
Collector, Kos. 3626, 4896, 5046, 6537, and 6807. 

Tlie nearest ally of this is probably M. succedanea^ L., than 'wliicli 
it, however, has nmcli larger panicles and smaller more reniform drapes. 
It has moreover dito’ently veined petals, and the leaflets are less nar- 
rowed to the base. It differs, however, not only from that, but from ’ 
every other Indian or Malayan species in being scandenfc. Of the sean- 
dent habi^ there appears to be no doubt whatever, for the fact is noted 
on almost eveiy specimen in the Calcutta Herbarium. 

13. Odina, Eoxb. 

Trees with few stout branches. Leaves few at the ends of the 
branches, alternate, unequally-pinnate, deciduous ; Zeq/ZcA? opposite, quite 
entix’e. Bacemes simple and panicled, terminal, fascicled. Flowers 
small, mono?cious or dioecious, fascicled, sliortly pedicelled. Calyx 4-5- 
lobed, persistent ; lohes rounded, imbricate. Petals 4-5, imbricate. Disc 
annnlar, 4-5-lobed. Malis flower Stamens 8- JO, inserted within the 
disc. Otjary 4“5-2xartcd. Femalb flower Ox*ary sessile, oblong, 1-cell ed ; 
styles 3-4, stout, stigmas simple or capitellate ; ovule peiiduloas from 
near the top of the cell. Drupe small, compressed, oblong, snb-reniforin, 
crowned by the distant styles ; stojie hard. Seed compressed ; embryo 
curved, cotyledons flat fleshy, radicle sujxerior. — Distrib. About 12 
sixecies, mostly African. 

Odina Wodier., Eoxb. FI. Ind.’II, 893. A small deciduous tree 20 
to 40 feet high : young branches thick, puberulousat first, soon becoming 
glabrous. Leaves 22 to 18 in. long ; Itqflets 3 or 4 pairs, obliquely ovate, 
acuminate ; the base rounded or sub-cuneate, unequal ; the edges en- 
tire ; length 3 to 6 in. ; the petiolules *15 in. long. Male racemes com- 
pound, the female simple, puberulous. Floivers crowded in cymose 
fascicles on the raceme® or panicles, bracts ciliate. Sepals obtuse. 
Petals twice as long as the sepals, oblong, spreading. Stamens in the 
male equalling the petals. — Drupe about *5 in. long, rod. W. and A. 
Prodr, I, 171 ; Thwaites Enum. 78; Grah. Oat, Bomb. PL 42; Wt. Ic. 
t\ 60 ; Bedd. FI. Sylv. t. 123 ; Wall. Cat. 8475 ; Eoylc III. t. 31 ; Dalz. 
and Gibs. Bomb. FL 51 ; Brandis For. FI or. 123; Miq. Fl.Ind. Bat. 
Yol. I, Pt. 2, p. 622 ; Hook. fil. FL Bi% Ind. II, 29 ; Kurz For. Flora 
Barm. I, 321 ; Engler in DC. Mon. Phan. lY, 267. 

The Andaman and ISTicobar Islands. Penang : (probably planted.) 
— Distrib. British India. 
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14 Mklakochyla, Hook, f. 

Trees. Leaves simple, very coriaceous, exstipulate, quite entire. 
Panicles branched, axillary and terminal. Flowers small, uiiisexunL 
0alyx4%ile persistent, slightly enlarged in fruit and adnate to the very 
base of the drupe, cupular or campanulate, lobes 5, erect. Petals 5, 
inserted on the edge of the disc ; very coriaceous, persistent, erect or 
sub-erect, villous in front, valvate, Lise lining the calyx-tube. Stamens 
inserted on the edge of the disc; filaments stout, sometimes coherent at 
the base -with the petals, villous ; anthers oblong. Ovary globose, 1- 
celled ; style short, stigmas 3 ; ovule 1, pendulous from near the top or 
from the side of the cell. Lrujye globose, areolate at the base by the 
enlarged calyx, flesh full of black varnish ; stone thick, hard. Seed 
oblong, testa thin ; cotyledons amygdaloid, radicle supeiuor. — H istbib. 
Malayan Peninsula and Archipelago : about 12 species. 

Leaves more or less hairy on the lower surface. 

Leaves elliptic-oblong. 

The whole of the under-surface of the leaves 
rusty-tomentose, panicles condensed ... 1. M, densifiora^ 

Petioles midrib and main nerves on the 
under snrfac© <5f the leaves rusty-tomentose, 
panicles lax ... 2. M, tomentosa* 

Leaves oblong-oblanceolate or narrowly elliptic- 
oblong. 

Lower surface of tlie leaves glaueescent, the 
midrib and main nerves with adpressed 
brown hairs, leaves 275 to 5 in. long ... 3. M, Kunstleri. 

Lower surfaces of the leaves slightly pubes- 
cent, leaves 5 to 8 in. long ... ... 4. M, Maingmji, 

Leaves glabrous on both surfaces. 

Leaves much elongate, narrowdy oblong,*their 
bases cordate or auriculate, sessile or with very 
short petioles. 

Drupes vertically ridged ... ... 5. M, auricnlata. 

Drupes very rugose, not ridged 6. M. rugosa. 

Leaves oblong-lanceolate, oblong- elliptic or ob- 
long-oblanceolate, with distinct slender petioles. 

Inflorescence densely crowded and with large 

prominent bracts ... ... ... 7. M. hracteata., 

Inflorescence more or less laxly paniculate, 

not bracteate. 

Young branches and panicles covered with 
a thin felted layer of minute tomentum, 
flowers less than -1 in/ long ... ... 8. M. angmtifoUa. 
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Young brandies glabrous, patiicles pubes- 
CGut-tomentose (iiofc felfced), flowers more 
than -1 in. long ... ... ... 9. M. nitida, 

1. Melanochyla densiplora, King n. sp. A tree 60 to 100 feet 
liigli : young branches stout, covered with short rusty deciduous tomen- 
tum. Leaves very coriaceous, oblong-elliptic, sometimes *sliglitly obovate, 
subacute, somewhat naiTowed to the rounded slightly unequal base ; 
upper surface glabrous, not reticulate, the midrib and nerves sliglifcly 
depressed when dry ; lower surface densely and minutely rusty-tomcn- 
tose, the midrib veiy prominent as are the 20 to 25 pairs of strong sub- 
horizontal main nerves ; length 6 to 8*5 in., breadth 2*5 to B'o in. ; petiole 
*65 to 1 in., thickened and channelled near the base. Fanide terminal, 
condensed, shorter than the leaves, branched from the base, every- 
where rusty-tomentose ; branches nuinerons, the branchlets racemnloso 
and bearing the flowers in nl timate sub-sessile crowded cymules. 
Mazu flowebs *2 in* long, sessile ; buds ovoid, gibbous near the base. 
Calyx fleshy, campauulate, rusty-tomentose externally with 5 triangular 
sub-acute sub-erect segments. Petals 5, twice as long as the calyx-teeth, 
erect, thick, elliptic, obtuse, tomentose along the midrib externally, the 
edges glabrous, but with a tuft of coarse hairs along the lower part of 
the midrib. Stamens 5, shorter than the petals, anthers elliptic ; fl laments 
compressed, densely villous in front, about as long as the anthers ; disc 
small, sliglitly convex, %dlloas in the middle ; ovary 0. Female flowers 
and drupe unknown. 

Perak : King’s Collector, ISTos. 5615 and 5626. 

A species allied to M, tomentosa, Hook. fil. ; but at once distinguished 
from that by its denser panicles, lai'ger and more numerous flowers. 
This is also much more hairy on the under surface of the leaves than 11. 
tomentosa. Female flowers and fruit are still unknown. 

2. Meeanochyla T031ENTOSA, Hook. fll. Fl. Br. Ind. II, 38. A 
tree : young brandies rather slender, densely rufous- tomentose. Leaves 
coriaceous, elliptic-oblong, sometimes slightly obovate, shortly and 
sharply acuminate, the base rounded but slightly narrowed j npper 
surface quite glabrous except the pubescent base of the midrib ; lower 
surface reticulate, glabrescent, pale when dry, the midrib and nerves 
more or less rufous-pubescent like the petiole : main neiwes 20 to 30 pairs, 
spreading, prominent on the lower surface ; length 6’5 to 14 in., breadth 
2-75 to 4 in. ; petiole *35 in., stout, rufous-pubescent. Panicles terminal, 
about as long as the leaves, the main axis rufous-tom entose ; the branches 
slender, distant, sub-cinct, puberulous, spike-like, bearing the flowers in 
distant sub-sessiio cymules. Male flowers about '1 in. in diam. CaJqix 
with 5 deep m]^qual ovate concave segments, puberulous externally. 
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Petals 5, thick, oblong, obtuse, longer than the calyx, pubescent outside, 
villous inside. Stamens nearly as long as the petals, the filaments stout. 
FmrAZiE W.OWBR not seen. Prupe elliptic to sub-'globose, ferruginous- 
pubescent, oi’auge-yellow' when ripe, 2 to 1*5 in. in length. Hook. fil. Ic. 
Elant. t. 1292, 1298 ; Engler in DC. Mon. Phan. IV, 470. 

Malacca : Maiiigay, No. 1428. — Distrib. Java . (fide Engler) : 

Zollinger, No. 800. 

3. Melanoghyla Kunstleri, King n. sp. A tree 80 to 100 feet 
high ; young branches as thick as a quill, lenticellat(' and with deciduous 
sparse rusty pubescence. 'Leaves very coriaceous, elliptic-oblong, some- 
times oblanceolate-oblong, tapering to each end, shortly acuminate ; the 
edges with a’ shining cartilaginous thickening, slightly recurved when 
dry ; upper surface glabrous, shining, not reticulate, the midrib promi- 
nent; lower surface paler, glaucesceut, the midrib and 18 to 20 pairs of 
prominent spreading main nerves with adpressed brown hairs ; length 
2*75 to 5 in., breadth 1 to 1*5 in. ; petiole '-35 in., slightly scurfy. Paui- 
cles terminal, twice as long as the leaves, minutely rusty-tomentose, 
with numerous short spreading racemose branches. Mazb flowbrs *15 
in. long, on pedicels shorter than themselves. Calyx coriaceous, minutely 
tomcntose outside, cupular, deeply divided into 5 broadly-ovate acute 
slightly-spreading segments. Pe:tals 5, thrice as long as the calyx- 
segments, narrowly elliptic, blunt, pubescent on the outer surface, 
densely villous on the inner surface, the margins only glabrous. 
Stamens 5, much shorter than the petals ; the anther narrowly ovate, 
the filament subulate, slightly villous. Ovary 0. Femaze flowers and 
dnipie unknown. 

Perak : King’s Collector, No. 6810. 

The nearest ally of this is If. Maingayi^ from wliicb, however, this 
may be distinguished by the smaller leaves more shining on the upper 
surface, and by the adpressed brown hairs on the under surface of the 
midrib and nerves. 

4. Melanochyla Maingayi, Hook, fib Pi. Br. Ind. 11, 39. A tree : 
young branches slender, scurfy-puberulous. Leaves very coriaceous, 
oblong-oblanceolate or narrowly elliptic-oblong, abruptly and shortly 
acuminate, tapering in the lower two-thirds to the short channelled 
petiole ; upper surface glabrous, faintly reticulate, shining, the iiiidri1> 
very prominent ; lower surface slightly pubescent ; main nerves 18 to 
24 pairs, spreading, prominent on the lower surface, only slightly so on 
the upper : length 5 to 8 in., breadth 1*75 to 2*25 in. ; petiole *5 or *6 in. 
Panicle terminal, longer than the leaves, rusty-tomentose ; the branches 
spreading, rather short; the ultimate branclilets cymose, about 3- 
towered. Male flowers about *1 in. in diam,, on short stout pedicels* 
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Caly(r witli 5 ovate acute segments, rusty- tomeutose. Petals several 
times longei* than the calyx-segments, elliptic, obtuse, externall}- ad- 
prcssed, rusty- tom entosc but with broad glabrous edges: Fewalm floivees 
twice as laige as the male ; the calyx sub-urceolate ; ovary globose, 
hairy. Drupe unknown. Engler in DO. Mon. Phan, IV, 471. 

Malacca : Maingay, No. 490. 

5. Melanochyla AURiCDLATA, Hook. £11. FI. Br. Ind. II, 39. A iall 
tree ; young branches very stout, glabrous. Leaves coriaceous, sessile 
or nearly so, oblong or oblanceolate-oblong, shortly and rather abruptly 
acuminate, the edges subundulate, tapering from the middle to tlie 
narrow auriculatc base ; both surfaces glabrous and shining, the upper 
drying of an olivaceous brown, very faintly reticulate, the lower liver- 
coloui'ed and with the reticulations more distinct ; main nerves about 
30 pairs, thin but distinct on both surfaces, sub-horizoiital ; length 12 
to 18 in., breadth 3'5 to 4*75 in ; petiole when present very stout, broad, 
less than *5 in. long, often adnute to the branch. Male fanicles axillary, 
shorter than the leaves, 2)ubcralous ; the branches short, lax, cymose, 
2- to 3-Iiowered. Floivers *3 in. long, on stout pedicels about as long as 
themselves. Calyx campanulate, coriaceous, miuutel}* toineiitose outside, 
deeply cut into 5 broadly-ovate sub-acute segments. Petals 5, longer 
than the calyx-segments, elliptic, obtuse, externally adpressed-pubes- 
cent, but with the edges glabrous, internally minutely pubescent and 
with a large villous tuft in the lower half. Stamens 5, shorter than the 
petals, with small anthers and pubescent filaments. Female flowers not 
seen. Driipie oblong, obtuse or depressed-globose, rusty-tomentose, 
when ripe 1*25 to 1*5 in. long, vertically ribbed, stone very thick. 
Engler in DC. Mon. Piiau. IV, 470. 

Malacca: Maingay, No. 491.; Derry, No, 1189. Singapore: Kidloy, 
Nos. 3588, 3975. 

6. MiiLANOCHYLA RUGOSA, King 11 . sp, A large tree: young 
branches as thick as a goose-quill, tawny- pubescent with long pale 
flexiioso hairs intermixed. Leaves coriaceous, nai'rowly oblong, some- 
times almost oblancoolate, shortly and sharply caudate-acuminate, 
tapering very gradually to tho cordate sub-auriculate base : upper sur- 
face smooth, shining, and quite glabrous ; the lower dull, pale, and dis- 
tinctly reticulate, glabrous except a few scattered stiff hairs near the 
base of the stout grooved midrib ; main nerves 25 to 30 pairs, spread- 
ing, curving upwards and interarching at the apices ; length 7 to 15 
in., breadth I’G to 3*25 in. ; petiole ‘35 to *5 in., very stout, dilated, pu- 
bescent like tho young braiicheB. Male FAmcLES not seen. Female 
panicles terminal, about half as long as the leaves, stout, rusty-pubescent, 
with a few distant short blanches* Female floi^ ees *3 in. in diam,, 
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clcprefi>sed-lienii.spheric, sessile. Gctlyx coriaceous, tomentose outside, 
divided into 5 orbicular-ovate acuminate concave conniving segments. 
Petals 5, not mucli exceeding tlie calyx, coriaceous, broadly triangular, 
minutely pubescent, with a small villous patch at tlie base in front. 
Stamens rudimentary. Ovary broadly conical, rust3:^-tomentose ; the 
style terminal, glabrescent, shorter than the ovary ; stigma capitate, 3- 
lobed. Drupe globuhxr-ovoid, very nigulose, rufous- tomentose, *75 to 1 
in. long and *65 to *9 in. in diam. (probably not quite mature). 

Perak, at Tapu : Wray, No, 1301. 

A species with leaves somewhat like those of M, at^riculata, but 
smaller : collected only once. 

7. Mblahochyla bractmata, Kingn. sp. A tree 50 to 80 feet high : 
young branches slender, glabrous, with pale lenticellate bark, Lea-ves 
coriaceous, narrowdy oblong-lanceolate, tapering to each end, tlie apex 
caudate-acuminate, the base narrowly cuneate ; both surfaces glabrous i 
the upper shining; the lower dull, paler than the upper, gl aucescent ; 
main nerves 10 to 12 pairs, slender, faint, curving upwards : lengtli 4 to 
6 in., breadth 1 to 1*6 in. ; petiole *5 to *75 in., thickened in the lower 
half. Mazti FLOwms *25 in. long, crowded in small sub-sessile cymules on 
axillary or terminal rusty-pubescent congested racemes or few-branched 
panicles as long as or longer than the leaves ; bracts at the biases both 
of the cymules and of the individual flowers, ovate, acuminate, concave, 
rusty-pubescent like the calyx and petals, and as large as the fiowei’S. 
Calyx campanulate, with 5 ovate acute segments. Petals 5, loi^ger than 
the segments of the calyx, lanceolate, acuminate, with a dense villous 
tuft on the lower half of the anterior surface Stamens 5, shorter 
than the petals ; the anthers linear, glabrous ; the Jilaments thick, com- 
pressed and densely villous from base to apex. Disc lining the inflated 
tube of the calyx, ovary none. Fbmalf flowbes not seen. Drupe ovoid or 
ovoid-glob u I ar, minutely tomentose, about *75 in. in length, the pericarp 
with a thick black juice, 

Perak : King's Collector, Nos. 5549 and 7303. 

A very distinct species distinguished by the small size of its leaves 
and by its congested bracteate inflorescence. 

8. Melanochyla angustieolia, Plook. fil. FI, Br, Ind, TI, 39. A 
tree: young branches slender, covered with a thin close layer of very 
minute tomentum. Leaves coriaceous, oblong or oblauceolate-oblorig, 
shortly acuminate, the edges slightly undulate, the base enneate, 
sometimes unequal, both surfaces glabrous, the lower reticulate : main 
nerves 12 to 16 pairs, spreading, prominent like tlie midrib on the 
lower surface, less so on the upper, length 4*5 to 10 in., lu'cadtli 1*5 to 
4 in.; petiole *75 to i'5 in., dilated and channelied near the base. 
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pANiCLm 01? MALE FLOTTEES axillaiy or berminal, as long as or niiieli longer 
than tlie leaves, very slendoi*, with many spreading branches, every- 
where nihiutely tomentose like the young branches. Maze flowees in 
lateral cymiiles from the branchlets, sub-sessile, less than *1 in. long ; 
calyx tubular-cam pannlate, the lobes erect, oblong- triangular, sub-acute, 
rusty- tomentose externally ; petals oblong, sub-acute, much longer than 
the calyx:, adpressed-pubescent outside, villous in the lower half iiiRido ; 
sta^nens shorteT than the petals, the anthers small, elliptic ; the filaments 
subulate, villous, ovary none. PAmcLES of female flowees shorter than 
the males : female floivers not seen. Prnpe globose, apiciilate, minutely 
tomentose like the panicle, *5 to '75 in. in diam. Eugler in DO* Mon. 
Phan. IV, 469. 

Malacca : Maingay, No. 492. Perak : King’s Collector, No. 3359. 

9. Melanochyla nitida, King n. sp. A tree; young branches 
rather slender, angled and dark-coloured when dry. Leaves very coria- 
ceous, oblong-elliptic or oblandeolate-ohlong, shortly bluntly and rather 
abruptly acuminate, narrowed from the middle or below it to the long 
plano-convex stout petiole ; both surfaces quite glabrous ; the upper 
shining and not reticulate ; the lower paler, dull, with the wide reticu- 
lations slightly prominent ; main nerves 12 to 16 pairs, slightly promi- 
nent on both surfaces when dry, spreading and curving upwards: 
length 4 to 11 in., breadth 2*25 to 3'25 in . ; petiole I to 2 in., thickened 
in the lower half or third. Panicles terminal, minutely tomentose, but not 
felted, slightly longer than the leaves j the branches few, scattered, ascend- 
ing, having few spicate short branchlets bearing the flowers in ultimate 
sessile cymules. Male flowees more than *1 in. long, sessile, crowded ; 
calyx coriaceous, campaniilate, deeply cut into 5 broadly- triangular 
acute sub-erect concave segments, tomentose outside : petals 5, triangu- 
lar-oblong, tliick, longer than tlie calyx-teeth, adpressed-pubescent ex- 
texmally but "with broad glabrous edges ; internally glabrous but with 
a large tuft of coarse hair on the middle of the lower half: stamens 5, 
shorter than the petals, the filaments densely villous-; disc small, vil- 
lous in the middle ; ovary none. Female flowees *2 in. long, on short 
pedicels ; stamens present but apparently without pollen ; ovary filling 
the whole fundus of the flow^er, hemispheric, densely rusty-tomentose, 
tapering into a short stout conical hairy style; stigyna sub-capitate. 
Drupe unknown, 

Perak : Scortechini, No. 2037 ; Wray, Penang : Curtis, No. 1496, 
Perak : King’s Collectors, No, 6722. 

. The nearest ally of this is ilf, angustifolia which has, however, its 
young branches and panicles covered with a thin felted layer of minute 
tomentunx ; whereas, in this plant, the young branches are glabrous 
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and t'lie panicle is pubescent-tomentose not felted. The flo-wors of this 
moreover are larger than those of If. angtisfifoUa, the main nerves are 
more oblique, and the reticulations wider and less distinct. 


15.. Semecarpds, Linn, f. 

Trees. Leaves alternate, simple, quite entire, coriaceous. Floivers 
small, polygamous or dioecious, in terminal or axillary panicles. Gahjoa 
5-6-fid, segments deciduous. Petals 5-6, imbricate. Disc broad,' an- 
nular. Stamens 5-6, inserted at the base of tbe disc, imperfect in the 
$ flowers. Ovary i-celled ; styles tS ; ovule pendulous from a basal funi- 
cle. Drupe flesliy, oblong or sub-globose, oblique, seated ou a fleshy 
receptacle formed of the thickened disc and calyx base ; pericarp loaded 
with acrid resin. Seed pendulous, testa coriaceous, inner coat somcwliat 
fleshy; em&ryo thick, cotyledons plano-convex, radicle superior. — Dis- 
a'RiB. About 40 species, tropical Asiatic and Australian. 

Leaves densely rasty-pnhescent on the lower sur- 
face ... ... ... ... 1. S» velutma. 

Leaves with the lower surface densely clothed with 
pale very minute scales ... ,,, ... 2. 8. GurilsU, 

Leaves at first puberulous on the lower surface but 
ultimately glabrous. 

Panicles tomentose ; flowers glabrous, sessile ; 
leaves oblanceolate-oblong, with 20 to 26 pairs 
of nerves ... ... ... 3. S^Kurzii, 

Panicles puberulous, flowers pedicelled ; leaves 
broadly elliptic, with 10 to 15 pairs of nerves ... 4. S, hicens. 

Leaves quite glabrous ; panicles glabrous in tlie 
lower part, pubescent towards the extremities ; 
flowers subsessile, the calyx puberulous : leaves 
oblanceolate-oblong, with 18 to 24 paii’s of main 
nerves ... ... ... ... 5. 6^, Prainii, 

1, Semecarpus veltjtina, King n. sp. A dioecious tree 50 to 60 
feet high : young branches softly rufous-puhescent, the bark pale. 
Leaves thickly coriaceous, obovate-elliptic or oblanceolate, rarely elliptic?, 
shortly and abruptly acuminate, the edges sub -undulate, narrowed from 
the middle or above it to the stout petiole ; upper surface glabrous 
except the slightly -pubescent depressed midrib, shining and minutely 
reticulate ; the lower sui’face densely and softly pubescent, the trans- 
vei-se veins and the reticulations distinct ; main nerves 20 to 24 pairs, 
slightly depressed on the upper surface, very prominent on the lower, 
sp?‘eading and interarching near the edge ; length 6 to 18 in., breadth' 
2’ 5 to 5 in. ; petiole ‘5 to 1*25 in. Panicles ol flowers of both sexes 
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terminal, vstonfcly pedimciilate, rusty-toitientose, those with female flowers 
longer than the leaves, those with males shorter ; the bi'aiiches of both 
short, ascending, those of the male more numerous. Mat.-e flowers '1 
in. in diam., much crowded in short sub'-globular sessile cvmose 
fascicles; calyx cupular, flat, with 5 spreading broad triangular acute 
teeth, pubescent outside ; petals 5, longer than the sepals, broadly 
elliptic, acute, glabresceiib. Stamens 5, the filaments longer than the 
petals ; disc broad, convex, fleshy, hairy in the middle ; ovary none. 
Female flowers less numerous than the males and twice as large : 
calyx rusty- tomentose and petals pubescent outside ; ^petals acute. 
Stamens with very small aiitliers. Ovary obliquely hemispherical, 
slightly compressed, densely rusty-tomentose : styles 3, short, horizon- 
tally radiating, pubescent ; stigmas truncate. Drupe transversely oblong, 
*35 in. from base to apex and *6 in. from side to side, compressed, 
sparsely tomentose, the enlarged peduncle about one-third of its length, 
thin, cup-shaped, sparsely pubescent. 

Perak ; King’s Collector, Kos, 7439, 7622 and 7655. 

Allied to S- Anacardium^ Linn, fih, but well distinct from that and 
from any other hitherto described species. 

2. Semecarpus OuRTiSfi, King n. sp. A small tree : young 
branches stout, their bark pale. Leaves coriaceous, oblanceolate-oblong, 
shortly and bluntly acuminate, the edges slightly undulate, gradually 
naiTOwed from the upper third to the stout petiole, upper surface 
shining, greenish when dry, reticulate ; the lower dull, pale from very 
minute scales ; main nerves 38 to 20 in., spreading and interarching 
within the pale cartilaginous edge, very prominent and pale on the 
lower surface, faint on the upper; length 33 to 36 in., breadth 4 to 5 
in. ; petiole 1*5 to 2 in., very stout. Panicles much shorter than the 
leaves, branching from near the base ; the branches ascending, angled, 
tawny-puberulons, the ultimate branchlets cymose. Flotoers unisexual 
and the sexes on diflerent panicles, shortly pedicelled. Male flowers 
*15 in. in diam. ; calyx cupular, with 5 ovate sub-acute spreading 
segments, minutely tomentose externally ; petals 5, spreading, much 
longer than the calyx, elliptic, obtuse, minutely tomentose on the 
outer, glabrescent on the inner surface ; stamens 5, longer than the 
petals, the anthers small, the fllaments narrow, cornpi'essed ; disc sub- 
convex, pubescent ; ovary 0. Female flowers larger than the male ; 
stamens rudimentai-y ; ovary obliquely globose-ovoid, compressed, densely 
tomentose ; styles 8, radiating, horizontal or depressed, glabrous, bifid at 
the apex. Drupe unknown. 

Tongka : Curtis, Ko. 2930, 

A very distinct and hand.some species ; readily recognised amongst 
J. II. 65 
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the Malayan species bj its large leaves which are very pale glancescent 
beneath : collected hitherto only by Mr. 0. GnrtiS; of the Forest Depart- 
ment, Penang. 

3. SemeCMPUS Kurzii, Engl, in DC. Mon. Phan. lY, 489. A 
^small tree : young branches stout, imigh and lenticelhite, covered wilh 
deciduous dense minute rusty tonxeii turn. Leaves coriaceous, oblauceo- 
late-oblong, suddenly and very shortly acuminate, gradually narrowed in 
the lower three-foui*ths to the short stout dilated petiole, the edges sub- 
undulate : both surfaces minutely reticulate ; the upper glabrous, shining, 
olivaceous whendxy ; the lower pale brown when dry and not shining, 
glancescent, sparsely covered with short stiff deciduons hairs ; main 
nerves 20 to 26 pairs, spreading, slightly ascending, iuterarching near 
the edge, prominent on the lower surface rather faint on the upper ; 
length 12 to 24 in., breadth 3 to 4*25 in. ; petiole stout, dilated, chan- 
nelled, *6 to 1 in. long* Panicle terminal, longer than the leaves, the 
main rachis stout ; the branches slender, ascending, lax, the ultimate 
brancMets spicate, everywhere tomentose. Flowers sessile, *1 in. in 
diam. Calyx cnpular, thick, with 5 shallow spreading orbicular teeth, 
sub>ciliate at the edges, otherwise glabrous. Petals 5, much longer than 
the calyx, broadly elliptic, sub-acute, glabrous externally, puberulous 
inteimally. 5, shoi'ter 'than the petals; the flattened, 

puberulous. Disc convex, glabrous ; rudim&ntmy omry pilose. Drape 
obliquely ovoid, sub-compressed, keeled, glabrous, 1 in. long, and about 
as much across the swollen peduncle, deciduously pubescent, obconio, 
about *5 in. long. S, heteropJnjUuSf Kurz (not of Blume) in Jonrn. As. 
See. Beng. Yol. XLY, Pt 2, (JS76) p. 126; For. Flora Burma, I, 812, 

ISTicobar Islands : Jelinek, No. 210 ; Kurz ; King’s Collector, Bati 
Malv, Dr. P/ain. 

Distinguished by its lo-ag lax tomentose panicle and glabrous sessile 
flowers. Dr. Praia’s specimens from the little-known island of Bati 
Malv are in ripe fruit and have no flowers, but I have no hesitation 
in referring them to this species. 

4. Semecarpus lucens, King n. sp. A tree 40 to 70 feet high ; 
yo-img branches rather slendei", with pale glabrous baxlc. Leaves 
coriaceous, broadly elliptic, rarely sub-ovate-elliptio, the apex obtuse 
and rounded or veiy shortly and abruptly acuminate ; the edges with 
a shining pale margin, snb-nndulate, the base cuneate and slightly 
oblique ; upper surface glabrous and shining, gTeenish when dry, reticu- 
late; lower surface pale bi‘own when diy, not shining, conspicuously 
reticulate, the nerves and x'eticulations broad and shining, sparsely 
shortly and deciduously puberulous ; main nerves 10 to 15 pairs, stout, 
shining, broad and conspicuous on tiie lower surface, thin and only 
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sliglitlj prominent on t.he upper, spreading, interarching near the edge ; 
length 4 to 7*5 in., breadth 2 to 3‘25 in, ; petiole *75 to I ’5 or even 2 
ill., thickened near the base. Panicles nsnally terminal, pedunculate, 
longer than the leaves, pubernlous ; the branches slender, long, lax, 
sub-ercct ; the branchlets short and bearing the flowers in rather 
crowded ultimate fascicles. Flowers *15 in. in diam., on pedicels shorter 
than themselves., Mazb Fzowm ^ ; calyx cupular, flat, with 5 ovate acute 
spreading teeth, glabrous ; petals 5, ovate-lanceolate, acute, sevei'al 
times longer than the calyx, glabrous : stamms 5, shorter than the 
petals ; the cells of the anthers divergent, the filaments fla-ttened ; disc 
fleshy, flat, with a small concave pit, pubernlous. FimAZis TPLOWEns on 
smaller* fewer-flowered panicles; the flowex*s themselves larger than 
tlie males ; calyx as in the male ; petals broader and more fleshy. 
Stamens 5, short and rudimentary, each rising from one of the angles 
of the cupular fleshy 5- angled glabrous disc. Ovary tomentose, conical, 
slightly oblique, its base surrounded by the disc. Styles 3, horizontal 
or depressed, radiating. Drtipe (young) obliquely ovoid, com]3ressed, 
the enlarged peduncle about a third of its length, r us fy- pubernlous. 

Perak: King’s Collector, Kos. 5256, 5377; 5414, 5470, 6895. 

5. SEJ^yscAEPUS Prainii, King n. sp, A tree 40 to 50 feet high ; 
young branches rather stout, deciduously puberulouSr ' Leaves oblong- 
oblanceolate to obovate- oblong, shortly and abruptly acuminate, the 
edges slightly undulate, gradually narrowed from the upper third 
to the rather short petiole ; both surfaces glabrous and minutely 
though distinctly reticulate, the upper pale-greenish when dry, the lower 
pale brown ; main nerves 18 to 24 pairs, prominent on the lower sur- 
face, slightly so oil the upper, the lower pairs snb-hox’izontal, the upper 
spreading and curving upwards ; length 5 to 10 in., breadth 1*5 to 3’25 
in. ; petiole *5 to ‘8 in. Panicle terminal, pedunculate, glabrous below, 
pubescent towards the extremities, longer than- the leaves; the branches 
numerous, slender, with many branchlets, the ultimate branchlets 
cyniulose. Floivers rather crowded, almost sessile, globular in bud, 
about *1 in, in diam. when expanded. Calyx cupular, puberulous, rather 
coriaceous, with 5 broadly-ovate obtuse ciliate spreading segments. 
Petals 5, imbricate, longer than the calyx, glabrous, broadly ovate, acute. 
Stamens 5, shorter than the petals. Lise fleshy, convex, dark-coloured, 
with a tuft of hairs in the middle ; ovary in the male flower absent. 
Lrupe obliquely obovoid, compressed, glabrous, about '5 in. long and *65 
iu. broad ; tlie enlarged peduncle obconic, *35 in. long, glabrous. S» 
heieropliyllus, Hook, fib (not of Blume) Hook. fil. HI. Br. Ind. II, 35. 

Barren and Little Cocos Islands ; Prain. Andamans : Prain, King’s 
Collectors. Perak : King’s Collector, Ko. 7442 Andamans : Heifer, 
Ko. 1131. . . . 
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There is a large sttite of specimens of this species in the Calontta 
Herbarium (twelve gatherings from the Andamans alorie). 1 hayc 
dissected flowers of every one of these which is in flower, and I find that 
they all agree perfectly with each other. They also agree absolutely with 
Heifer’s specimen, No. 1131. With the plant collected in Perak by the 
Bot. Garden Collector (No. 71i42; they also as to flowers and leaves 
(fruit is absent) agree, except that the Perak plant has slightly larger 
flowers and that the calyx-lobes are longer and more acute. Heifer’s 
specimen above quoted has, however, been referred by Dr. Engler, in 
his excMlent nionogi^aph of the family of Anacardiaceae^ to Seme- 
carpus albescens^ Kurz. To that identification I must, with all res- 
pect, demur. Moreover an examination of the large suite of specimens 
of B. albescens in the Calcutta Herbarium proves that that plant is 
not a Semecarpus^ but a Huligarna ; ior it has quite the fruits and 
spurred petioles of the latter genus. Its name ought therefore to be 
changed to Roligarna Kurdi; the specific name being too like 

albicans which has already been applied to another species. Kurz was 
rather unfortunate in his treatment of this family. His HoUgarna 
Graliami was not, as he supposed, the Semecarpus Qrahami of W. and 
A., which is a plant confined to the West of British India and which 
does not extend to Burma. For the Burmese specimens included by, 
Kurz under iT. Graliam% Sir Joseph Hooker has substituted the name 
M. albicans, (FI. Br. Ind. II, 38.) My own opinion, howevei', is that 
these Burmese . plants are nothing more or less than H. longifoUa of 
Eoxburgh, of which species that author has left an admirable coloured 
figure in the Calcutta Herbarium, 

Besides the foregoing there are, in the Calcutta Herbarium, speci- 
mens from Perak (King’s Collector,. No. 6623) of a species of Se^ne^ 
carpus which, except in the finer reticulation of the leaves, agree excel- 
lently with Beccari’s Bornean specimens, No. 2875, and 3318, which have 
been named S, glauca by Dr. Engler. (DO, Mon. Phan. IV, 478). 

16, Drimycarpds, Hook. f. 

Trees. Leaves alternate, petioled, simple, quite entire. Racemes 
or panicles axillary. Flowers small, subglobose, polygamous. Calyx 
superior; lobes 5, rounded, imbricate. Fetals 5, erect, sub- orbicular, 
imbricate. Disc broad, annular. Stamens 5, inserted at the base of 
the disc. Ovary in the male flowers 0, in the female inferior, 1-celled ; 
style 1, very short ; stigma capitate ; ovule attached to the wall of the 
cell. Drupe transversely obliquely ovoid, fibrous, flesh resinous ; stone 
coriaceous, SeeS attached to the wall of the cell, testa membmnous ; 
embryo thick, cotyledons plano-convex; radicle minute, opposite the 
hilum ; plumule hairy, A single species. 
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Diumycarpus HACEMOfciUS, Hook. fik in Benth. and Hook. fil. Gen. 
Plantar. I, 421. A large tree: young branches rather slender, some- 
what glancons, the bark afterwards pale and striate. Lmves coriaceous, 
oblanceolate or oblong-lanceolate, shortly acuminate, the edges con- 
spicuously undulate, the base cuneate; upper surface gdabrous, shining, 
the lower dull often glaucous or glaucescent, the reticulations distinct 
in both ; main nerves 14 to 18 pairs, spreading, often irregular, pro- 
minent beneath: length 4 to 6 in., bx^eadth 1*2 to 2*25 in.; petiole 
*35 to *5 in., channelled. Flotoe^'s in racemes or panicles, terminal or in 
the uppermost axils, shorter than the leaves, pubernlous, slender, the 
panicles bz'anched fi’om the base ; male dowers sessile, fasciculate, the 
females shortly pedicelled, both about *1 in. in diam. Anthers shortly 
ovate, filaments thick. Disc crenate, fleshy. Brtipe broader than long, 
red when ripe, 1 in. or more broad, and about *75 in. long. Hook. lil. 
FI. Br. Ind. I, 36 ; Kurz For. Flora Burma I, 3l4 ; Engler in DO. 
Mon. Phan. IV, 472. HoUgama racemosa^ Roxh. FI. Ind. II, 82; Wall. 
Cat. 1G06. 

The Andaman Islands. — D istrib. Burma, the Assam Range, aiid 
the lower slopes of the Eastern Himalaya. 

J7. Dracontomelum, Blume. 

Trees. Leaves alternate, unequally-pinnate ; leaflets opposite or alter- 
nate, quite entire. Panicles axillary and sub-terminal, P'lmvers herm- 
aphrodite. Sepals 5, imbricate. Petals 5, sub-erect, sub-ralvate. Disc 
large, cup-shaped, crenulate. Stamens 10, inserted at the base of the disc. 
Ovary sessile, 5-celled ; styLs 5, thick, erect, connate by their obtuse 
stigmatiferous tips; solitary and pendulous in the cells. Drupe 

globose, fleshy, tnbercled above the middle by the style-bases; stone 
hard, depressed, 2-5-celled ; cells diverging, opening by canals through 
the top of the stone. Seeds compressed, pendulous, testa membranous ; 
cotyledons plano-convex ; radicle short, superioi*, centrifugal, — D istrib, 
5 species natives of tropical Asia and the Pacific. 

Dracontomelum mangiferum, Blume Mas, Bot. Lugd. Bat. I, 231, 
fig. 42. A tree 80 to 100 feet high ; young branches stout, densely 
covered with minute deciduous tawny- tomentum. Leaves 12 to 20 in. 
long, their rachises minutely puberulous or glabrous, the petiole slender 
and but little thickened at the base ; leaflets 5 to 8 pairs, alternate, 
rarely sub-opposite, thinly coriaceous, the upper ones eliiptic-ohlong, the 
lower ovate-oblong and shorter, all shortly and abruptly acuminate, 
unequal-sided with rounded oblique bases : both surfaces minutely 
reticulate when dry, the upper quite glabrous, the lower also glabrous 
but the midrib often puberulous and with small tufts of hair in the nerve 
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axils: main nerres 9 to 12 paix-s, spreading, cur vitig, rather prominent 
jbeiiaatli; length 4 to 9 in., breadth 1*75 to 275 in.; pefciohiles *15 to '2 in. 
Panicles nearly as long as the leaves, from above the axils of the upper 
leaves or sub-terminal ; the brandies minutely tawny-pubescent, spread- 
ing, only about 4 to 15 in, long, the ultimate branchlets few-fiowered, 
minutely bracteolate. Flowers *3 in. long. Sepals united at the very 
base, a little shorter than the petals, elliptic, obtuse, minutely pubes- 
cent outside, pale. Petals obioug-laiiceolate or spathulate, their apices 
recurved or linear, narrower than the sepals, inserted on tlie edge of 
the disc. Stamens about as long as the petals ; the anthers narrowly 
oblong, cordate at the base, the filaments subulate. Disc broad, 
obsoletely orenulate. Orari/ oblong- ovoid, deeply divided vertically into 
five 1-celled 1-ovnled lobes : styles long, slender, connate by their apices, 
stigma 5-lobed, Drupe depz^essed-globose, an inch or more in diain., 
mesocarp copious ; the stone mnch depressed, very rugulose, crustaceons 
and with marginal pores. Hook, fib FL Br. Ind. II, 43 ; Kurz For. 
Flora Burma, I, 322; Bugler in DO. Mon. Phan. lY, 252. 

^ In all the Provinces ; a common tree. 

Addition to Chailletiacd^, 

i Since writing out this Natural Order for the last number of these 

papers, I have received two new species of the genus Ghailletia of which 
I now give descriptions. And, in order to fit these into the key to the 
species given at p. 91 of the last volume of this Journal^ I here repro- 
duce that key, with these two new species introduced into their proper 
places and indicated by tlie letter a following the number of each. 

Leaves oblong or elliptic-lanceolate. 

Leaves very thin, quite glabrous ; cymes 
globular, *25 to *4 in. in diara. ... 

Leaves coriaceous, glabrous except the mid- 
rib, strigose at the base ; cymes 1 to 2 in. 
in diam.... 

Leaves membranous, with many fulvous 
bristles on the edges midribs and nerves ... 

Leaves-elliptic or oblong-elliptic. 

Leaves coriaceous, upper surface with scat- 
tered bristles with bulbous bases, lower 
surface hispid especially on the midrib and 
nerves ,,, 

Midribs of leaves strigose beneath ; cymes 
*5 in. in diam, : ripe drupes *65 in. broad 
Midribs of leaves quite glabrous, cymes '3 
in. in diam. ; ripe drupes 1*25 in. in diam. 


1. 0, tenuifoUa. 

2. 0. Hoolieri, 

3. C. Qriffithii, 

3a. 0. setosa* 

4 . Q, II elf m'imha . 

5. 


G, Laufocerasns. 
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Leaves everywhere quite glabrous, tbeir 

under surfaces tesselafce-areolar ... Sa, C. 'tesselata* 

Leaves elliptic but more or less oblanceolate or 

obovate, glabrous ... ... ... 6. 0 . andamanica* 

Leaves eiiiptic-obovate, retuse, minutely tomeu- 

tose on the lower surface ... 7, G> deflexifoUa 

var. tomentosa. 

CHATLLEfiA SETOSA, King, u. sp. A sleiider creeper; young 
brandies and under surfaces of leaves with long yellow bxnstly liaii\s. 
Leaves coriaceous, elliptic-oblong, acuminate, the base narrowed to the 
very short petiole ; upper surface shining, with scattered bulbous-based 
bristles most numerous on the midrib near its base ; lower surface of 
a yellowish-olivaceous colour, much reticulate ; main nerves 9 or 10 
pairs, carving upwards, very prominent and bristly on the lower surface, 
less so on the upper ; length 6 to 8*5 in., breadth 2 to 3*25 in. ; petiole 
*15 in. long, densely hispid. Cymes axillaiy, very short, often in pairs, 4- 
to 6-fiow’'ered, almost sessile. Flotoers *2 in. long. Sepals oblong, blunt, 
very concave, much imbricate, densely pale-tomentose ontside, glabres- 
cent inside. Petals sliorter than sepals, oblong-obovate, tlie apex with 
2 rounded concave lobes, qriite glabrous. Stamens as long as the petals, 
glabrous ; the- anthers adnate ; the connective broad and bearing *the 
naiTow cells on its margin. Ovary densely lanate. Fruit unknown. 

Perak: King’s Collector, Ko. 10429. 

A species closely allied to 0. Oriffithii, Hook. fil. ; but with larger 
leaves of thicker texture and very much more hispid. 

5a. Ghailletia tesselata, King, n. sp. A slender woody climber, 
10 to 15 feet long : young branches glabrous, shining, the bark black 
when dry. Leaves coriaceous, more or less broadly elliptic or elliptic- 
oblong with a short sub-acute often abrupt apical point ; narrowed in 
the lower fouith to the petiole, the edge slightly recurved : both surfaces 
quite glabrous, the upper shining with numerous very minute black 
dots, the lower tesselate-reticiilate : main nerves 6 or 7 pairs, spreading, 
much curved upwards and forming wide arches far from the edge, 
prominent on the lower surface ; length 4*5 to 5 in., breadth 2*5 to 3 
in. ; petiole *4 in. long, rough when dry and with transverse ridges, 
puherulous. Cymes axillary, in pairs, shortly peduncnlate, much- 
branched, many-flowered, minutely yellowish-tomentbse, from *5 to 1 
in. in diam. Sepals oblong, obtuse, tomentose on the outer surface, 
glabrous on the inner. Petals glabrous, obovate, sub-acute, deeply bihd at 
the apex, the lobes oblanceolate. Stamens longer than the petals, ex- 
serted, glabrous, tbe broad orbicular connective bearing the narrow anther 
cell on its edge ; the thick. Ovary ovoid, covered with white 

wool. Style longer than, the ovary, stigma bifid. Fruit unknown. 
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Trang: Wray, Fo. 3185. Perak < King’s Collector, Fo, 6726. 

A species of whiob the nearest ally is G. Eookeri, King, which hsvS 
however ranch narrower leaves not tesselate on the lower surface. This 
is also allied to the Bornean species 0, Beccariana, Stapf, which has 
however much smaller leaves, not tesselate beneath. 



Natural Eistorg Notes from E. M. Indian Marine Survey Steamer 
^ Investigator^ Commander 0. F. Oldham^ 11, F., commanding , — 
Series II., Fo. 2^. Report on the Faguridm collected during the 
season 1893-94.— 7?2/ Hendersoi^, M.B., F.L.S., Fdloiv of the 
University of Madras^ Professor of Biology in the Madras Christian 
Gollege.^ 

[Reed. 23rd June — Read 1st July.] 

The Pag nridae collected hj the “Investigator” during the season 
1893-94, form a small but interesting collection of seventeen species, 
for the opportunity of examining v^^hich I am indebted to mj friend 
Surgeon-Captain A. B. Anderson, I. M. S., the Surgeon -Faturalist of 
the “ Investigator.” The small number of species is doubtless to be 
explained by the fact that no special attention could be p^iid to shallow- 
water forms ; had time and opportunity permitted, the number of these 
might have been very largely increased. Of the seventeen species taken, 
two have been left unnamed, as the specimens by which they are 
represented are either very young or are in an imperfect state of 
preservation. The collection also contains an undescribed Glaucothoe 
whicli appears to be a larval form, and I have therefore not given it 
a specific name.* Of the fourteen named species no less than seven are 
described as new, and the remaining seven — six of which are from 
shallow water — belong to previously known species. The large pro- 
portion of new species is not remarkable when the deep-water habitat 
of the majority is taken into consideration. Tlfe fourteen species are 
included in no fewer than ten genera. 

The specimens were taken at six dredging stations, at five of which 
the depth exceeded 100 fathoms, so that tlie collection may fairly be 
described as a deep-water one. The greatest depth at which Pagurids 
were taken during the trip was 719 fathoms, off the Forth Maidive 
Atoll, where two new species of the characteristic deep-water genus 
Parapagurus were obtained, Tlie last di'edging station on the list is 
a shallow-w^ater one off the east coast of Ceylon, where from 28 fath- 
oms six species were obtained, three of whicli are new. There are 

* Commumcated by the Hatui^al History Secretary, 
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also included in the collection three shore species, from tlie Laccadives, 
Tidncomalee Harbour, and Pulicafc on the Madras coast. 

Four species belong to deep-water genera, two (new) to Parapet^ 
giirus^ one to Sympagurus (which, is very closely allied to if not identi- 
cal with Parapagurtis)^ and the fourth (new) apparently to Pylopagurus. 
The two last named genera are new to Indian seas. The genus Pylopa- 
■gums was recently established by MM. A. Milne-Edwards and Bouvier, 
to include several species taken by the JBlake in the W est Indian 
region, and a single species described by Studer (as an Eupagurus) 
from the South African coast. The four remaining new species belong 
to the following genera : — two to Paguristes (including one from deep- 
water), one to Eupaguriis^ and one to the interesting gOnus Gatapag icrus. 

Of the previously known shallow-water species four belong to well 
known and for the most part widely distributed species, viz., the two 
species of Oakinus, Bpiropagurus spiriger (De Haan), and GUbanarius 
padavensis, de Man. The remaining two are now recorded for the first 
time since their diagnoses were published by the present writer some 
years ago. Pagurus dearmatus was originally taken at the Admiralty 
Islands, and Eupagurus zebra on the north-west coast of Australia, 
as well as on the Ceylon coast. 

The majority of the species are represented each by a small 
number of specimens, but two — Pagimstes puniems and Sympagurus 
monstrosus — were taken in large numbers. 

List of BRSOoma stations with the species taken at each. 

Station 160, off the north Maidive Atoll, Lat. 7° 05 '45^' IT. Long. 
75° 04' 0" E. Depth 719 fathoms. Bottom fine coral sand. 

Parapagurus andersoni^ n. sp* 
minulus, n. sp. 

Qlaucothoe* 

Station 151, Colombo Light House S. . 64 E. 13 1 miles distant. 
Depth 142 to 400 fathoms. Bottom brown mud. 

SympaguTUs moustrpsus (^Alcoch) * 

Eupagurus^ sp. 

Station .162, off the Madras coast. Lat. 13° 51' 12" H. Long. 
80° 28' 12" E. Depth 145 to 250 fathoms. Bottom brown mud. 
Paguristes puniceus, u. sp* 

Bympagur us monstrosus (Alcocky^ 

Station 166, off the Madras coast., Lat. 13° 34' 55" Long. 
80° 32' 12" E. Depth 133 fathoms. Bottom brown mud. 

Paguristes puniceus^ n* sp. 

Pylopagurus mugnimamis, n. sp. < 

L ir. 66 
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Station 170, off the Madras coast. Lat. IS*^ 01' 06"' IST. Long. 
80° 36' 56'' E. Depth 107 fathoms. Bottom sand and soft brown mud 
with cinders (steamer route). 

Fylo^agurus magnimanm, n. sp. 

Station 175, off the east coast of Ceylon, Lat, 8° 51' 30*' N. Long. 
81'^ 11' 52" B. Depth 28 fathoms. Bottom sand, shells, and stones. 

Pagurm dearmatusy Henderson. 

Bu^agurus zebra, Henderson, 

S^iropagtiTtis spiriger (De Haan). 

Eupagnrus pergranulatm, n. sp. 

Oatapagnrus muricatus, n. sp. 

! Fagtmstes pusillmy n. sp. 

Shore species. 

Oahimis herhsH, de Man. Laccadives. Trincomalee. 

„ elegans (Milne Edwards), Laccadives. 

OUhananus padavemis, de Man, Pulicat. 

„ sp. indet, Trincomalee. 

Report on the species. 

■- Fabncius.' 

^ 1, Pccgurus ^dearmaius, BiendevBon, 

P. dearmatus, Henderson, ** Challenger ” Anomura, p. 68, pi. vi. fig. 5 (1888). 

Station 175, off the east coast of Ceylon, depth 28 fathoms. A 
male about 18 mm. long. 

This species was founded on a single specimen — a female with ova, 
measuring 24 mm. in length — taken by the “ Challenger ** at the Ad- 
* miralty Islands, from a depth of 16 to 25 fathoms. It is allied to 
P. pedunculatm, Herbst (with which P, vaHpes, Heller, is perhaps iden- 
tical) and P, deformis Milne Edwards, but is distinguished from both by 
the uniform granulation of the outer surface of its larger hand as well 
as by the smaller size of the species in general. 

The Investigator specimen agrees closely with the original 
description, except that the propodus of the third left leg is faintly 
carinated externally, a character not mentioned in the “ Challenger ” 
Report. A red band encircling each eye-stalk about its middle, is still 
visible. 

* €lenus- Calctnus, Dana. 

2. Calcinus herhsti, de Man. 

Pogriwm iiHcew, Milne Edwards Ann, Soi, Kat. (2) t. VI. p. 278 (1836); His6. 
iNat. Crust, t, II, p. 229 (1837), 
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Galcinus tihicen^ Dana^ Crust. XJ. S. Explor. Exped. pt. i. p. 457 (1852). 

Calcinus herhsti, de Man, Arch. f. Naturg. Jahrg. 63, Bd. i. p. 437 (1887) 
Ortmann, Zoolog. dahrbiicher, Bd. YI. Abth. f. Syst. p. 292 (1892) tiU synon, 

Suhelipar, Laccadives: a male about 25 mm. in total length. 

Great Sober Island, Trincomalee Harbour ; a female about 20 mm. 
long. 

The chelipeds are dark bi»own in colour, with the exception of the 
fingers and outer surface of the palm in the left or larger chela, and the 
finger-tips of the right chela, all of which are white. The second and 
third pair of walking-legs are orange with white dactjli, the latter 
having each a small orange band near the tip ; there is also a faint red 
longitudinal band on the outer or posterior surface of the merahand 
carpal joints. The eye-stalks are orange with a broad white basal band. 

The species is common and widely spread over the coral region 
of the Indo- Pacific area, from ISTatal and East Africa, to the Sandwich 
Islands, and the islands of the Pacific generally. It is recorded from 
the Maldives by Ortmann. 

3. Galcinus ehgans (Milne Edwards). 

Pagurus elegans, Milne Edwards, Ann. Sci. Nat. (2) t, vi. p 278 (1836) ; Hist. 
Nat. Omst. t. ii, p. 229, pi. xiii. fig. 2 (1837). 

Galcinus elegans^ Dana, Crust. U. S. Explor. Exped. pt. i. p. 458, pi. xxviii. fig. 
40 (1852) 5 Ortmann, Zocfiog. Jabrbfioher, Bd. vi. Abth. f. Syst. p, 294 (1892) 
uhi synon, 

Suhelipar, Laccadives; two males. 

The lai’ger specimen which measures about 40 mm. in length, has 
the left or larger chela dark olive-green in colour. The second and 
third pairs of ambulatory legs are blue, with purple-black bands on 
the meral, carpal, and propodal joints, while the dactyli are similarly 
spotted. The eye-stalks are blue, the antennal peduncles and . flagella 
ot*ange. 

The second specimen measuring about 33 mm. in length, has the 
left chela orange brown. The ambulatory legs are white with crimson 
bands, and similar spots on the dactyli. The eye-stalks are white with 
,a bluish tinge, the antennae orange. According to Dana the colouring 
is as follows : — “ Hands bright green except white tubercles, antennae 
orange, eyes bine. Second and third pairs of legs banded with velvet 
black and bright blue, hairs of tarsus carmine.*' The colour differences 
iti the two specimens may be partly due to greater fading in the second, 
but not entirely so. There is evidently considerable colour variation. 

This species like the last, extends from Natal and East Africa to 
the Pacific, but is evidently less common than G, herhsti. 
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Cretins Olibatsjaeius, Dana. 

4. OUhanarnis padavensis, 4© Man. 

0. 53 atoe?i.sts de Man, Mergni Crusfc: p, 242, pi. xvx. figs. 1-5 (1888); Hender- 
son, Trans. Linn. Soc* 2 ser. Zool. Tol. Y. pt. 10, p. 423 {1893). 

Pulicat, Madras Coast ; a large series. 

’ The largest specimen is an adult male measuring 70 mm. in length. 
Young individnals are found in the shells of a Cerithium, older ones in 
the shells of Eanella, Ehurna, etc., and on one of the shells there is 
an encrusting hydroid- 

The second and third pairs of ambulatory legs exhibit a well-marked 
longitudinal blue band, best, seen on the posterior surface of thepropodi. 
This, blue, band is bordered both above and below, by a dark brownish 
or reddish band. 

The species was first recorded. by de Man from Mergui, and as 
;I, have elsewhere shown, is common in >h© brackish baok-ivaters, along 
the Madras Coast, as far south as Tuticorin. 

Genus E UP AGXJRUS,’ Brandy. ; i / ; 

. , , 5, ]Sup(iguriis zehra^ Henderson. 

P, xelrat Henderson, Trans Linn. Soc. 2 ser. Zool. Yol. Y. pt, 10, p. 425, pt 
figs. '12-'15 (1893). J : • 

' ‘ Station 175, off the east coast of Ceylon, depth 28 fathoms. Two 
specimens in the shells of a Murex. 

The smaller specimen is a female with ova about 15 mm. long the 
oiher a male about 20 mm. in' length. 

The species was founded on two specimens, one from the Ceylon 
coasf/, the other taken at a depth of 53 fathoms, off the north-west 
coast of Australia. The latter, which was the larger of the two, measured 
21 mm. in length. It is easily distinguished by its coicmr markings^ 
which take the form of dark red lines on the ambulatory legs, chelipeds, 
•carapace,' and even on the antennal peduncles and flagella. From 
evidence supplied by one of the original specimens, there is reason to 
believe that this hermit-crab like the mollusc Avicula zehra, Eeeve, lives 
among hydroids, and the linear colour markings by their resemblance to 
the ramuli of the hydroid, serve a protective function. 

6. ^ Bupagurus pergranulatus, n. Bp. 

Station 175, off the east coast of Ceylon,, depth 28 fathoms. An 
adult female. 

The anterior portion of the carapace is membranous, with the 
median frontal projection slightly marked, and exceeded by the slightly 

^ III. Zool. Investigator, Crustacea, pi. xxxi. fig. 1 (in preparation). 



1)21 


1896.] J. E. I-Ien<3ersoTi — Some InmsUgator'^ Paguridm, 

better iparked lateral projections. The eye-stalks are very large, and 
slightly curved, with large deeply pigmented corneee ; they are about 
one-fourth of their length longer than the antennal peduncles, and 
about equal in length to the antennular peduncles, when the latter are 
fully extended. The ophthalmic scales have narrow subacute apices^ 
and are separated by a wide interval. The antennal acicle has a 
slight sigmoid curve, and extends almost to the end of the antennal 
peduncle ; the antennal flagellum appears to be about two-thirds the 
length of the body. 

The right or larger chelipede is massive and slightly puhescenit. 
The merus is provided with a series of short acute spines on either side 
of the under surface, hut is otherwise smooth. As all the joints move 
in a vertical plane, the under surface of the merus is excavated ante- 
riorly to receive the carpus, and the above mentioned spines are placed 
' on the margin of this depression. The upper surface of the carpus is 

armed with short scattered spiuules, which are most prominent on the 
inner margin, while the lower surface is reduced to a narrow traus- 
: verse area. The upper surface of the hand is granulated, the granules 

especially those on the immobile finger, being crescentic in outline, 
and all of them are smooth and glabrous. Each granule has an anterior 
depression or concavity, which gives it the characteristic crescentic 
form, hut some few of the granules are circular with a central depres- 
,sion. On the inner margin of the hand, which terminates in a well- 
marked suhaciite lobe, projecting over the insertion of the mobile finger, 
the granules are replaced by short denticles. On the outer margin of 
the hand there is a very regular ro\^ of granules, which appear square- 
i topped when viewed from the side. The mobile finger is massive, 

with a faint median carina on its upper surface, and crescentic granules 
I similar to those of the hand. The apices of the fingers are calcareous. - 

The left or smaller chelipede has a few spiuules on the lower 
surface of the merus, and on the upper surface of the carpus; in the 
latter situation they are arranged in two rows. The carpus is as long 
as the hand. The hand has a slight dorsal carina, and its upper sur- 
face is provided with crescentic granules ; the apices of the fingers are 
corneous. 

The ambulatory legs are faintly pubescent, with the dactyli ending 
in acute horny tips. 

The margin of the telson is fringed wifeh short acute spiuules. 

The single specimen gives the following measurements : — 

Length of body about ,,, ,,, 36 mm. 

„ „ carapace ... ... ... 

„ „ right chelipede (which cannot be fully extended) 

about ... .... ... 


I: 
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Lengtli of carpus of right chelipede ... ... ... 4*5 mm. 

„ hand of right chelipede ... ... ... 7 „ 

„ „ eye-stalk ... ... ... •*. ^ »? 

Although there is only a single specimen, I have ventured to 
describe this species on account of its well marked characters, more 
especially the peculiar type of granulation met with on its chelipedes, 
which distinguishes it from all other members of the genus with which 
I am acquainted. 

Genus Pylopagurus, A. Milne-Edwards and Bonvier. 

Blake” Paguridae, Mem. Mns. Oomp. Zool. (Harvard Ooll.) Yol. XIV. No. 3. 
p. 74 (1893). 

I refer the species described below with some hesitation to this 
genus, as it does not possess the characteristic lid-like right chela, 
used as a kind of operculum to close the shell, which is one of the 
special features of Fyh^pagurus, The hand is not ovate in form, and it 
can fully extended, yet at 4he same time it is capable of being bent 
at a right angle to the carpus, a character mentioned by Milne-Edwards 
and Bouvier. It has the general appearance of an Flupugurm, and 
J would have referred it to that genus hut for the arrangement of the 
^abdominal sexuSil appmdages, which present the very nnnsnal char- 
acters described for Pijlopagurus. There is a single pair of minute 
appendages in the female immediately behind the last thoracic sternum, 
while corresponding paired 'appendages are entirely absent from the 
male. 

7. ^Fylopagurus magnimanus, n. sp. 

Station 166, off the Madras Coast, depth 133 fathoms. A female 

(damaged) in a shell. 

Station 169, off the Madras Coast, depth 107 fathoms. A male in 
perfect condition, but without a shell. 

The anterior portion of the carapace is slightly calcified, and 
practically eight-sided in outline ; it is separated from the surrounding 
regions by deep grooves. The median frontal projection is well-marked, 
with a broad base and a sub-acute apex ; the lateral frontal projections 
are fairly well-marked, and some distance behind each there is a pit 
on the dorsal surface of the carapace. The eye-stalks are moderately 
slender, and faintly compressed from above downwards; the cornefB 
are rather pale in colour. The ophthalmic scales are well-developed, 
entire, and aonte, the apical half of each scale being slightly depressed. 
»Phe antennal peduncles exceed the eye-stalks by about one-half the 
length of their terminal joint ; the acicle is strongly curved, with a 
fringe of hairs on its inner margin. The external prolongation of the 
# 111. Zool Invesfeigator, Crustacea, pi xxxi. fig. 2 {in ^v'ejparation). 
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second joint of the antennal peduncle extends slightly, beyond the 
middle of the penultimate pednncnla’C joint, and its apex carries a 
series of hairs. The antennal -flagella are about one and a half times 
the length of the body. The antennular peduncles exceed the eye- 
stalks, by about three quarters of the length of their last (peduncular) 
joint. 

The right chelipede is masMve, and its form recalls that of JBtipa- 
gurus zebra^ Henderson; the joints are granulated, and the granules 
exhibit a tendency to become sub-spinose. The merua has a prominent 
serrated lobe on its inner and lower margin ; on the under surface of 
the joint there is a low regularly granulated pyramidal elevation. The 
lower and inner margin of the carpus presents a similar but smaller 
serrated lobe, while the upper surface of this joint is. armed with sub- 
spiniform granules. On the inner margin of the carpus these granules 
are replaced by shorfi conical spines, arranged in several longitudinal 
rows, and along the distal margin of the joint, adjoining the carpo-pro- 
podal articulation, there are about six of these spines, somewhat larger 
than the others, arranged in a row, behind which a narrow smooth area 
is visible. The upper surface of the propodus is rather uniformly granu- 
lated, but the granules have a tendency to become spiniform along the 
inner margin of the joint, near its proximal end ; the outer margin is 
thin and regularly curved or deflexed towards the apex of the immobile 
finger. The upper surface of the dactylus is uniformly granulated; 
its inner margin is thin, and there is a longitudinal concave area on the 
under surface. 

The left chelipede when stretched, extends almost to the insertion 
of the dactylus in the larger chelipede. It is moderately pubescent, 
and a row of spinules is found on the lower margin of the merus, and 
another on the upper margin of the carpus. The latter joint is only 
slightly shorter than the combined hand and fingers. 

The ambulatory legs are slightly pubescent, and almost unarmed, 
only one or two minute spinules being visible on the carpal joints, in the 
male sp^imen. The dactyli have yellow horny apices. The sexual 
appendages on the first abdominal segment of the female are minute, 
but the three biramoua appendages on the left side are well developed. 

The gill lamelles, which are arranged in two rows, are long and 
naitTow. 


The male specimen gives the following measurements :> 


Length of body ... 


... 

... 38 mm. 

„ „ carapace ... 


... 

... lb%5 ,, 

u „ right chelipede 


• 1 , 1 * 


„ „ carpus of same 

1 41 

»•« 

... 8-5 
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Length of propodns ... ... 15 mm. 

G reatesfc breadth of- propodus ^ ... ... ... 1 1 ■ 5 „ 

Length of second right leg ... ... ... 47 „ 

„ 5, propodns of same ... ... ... 9 „ 

„ „ dactylns „ „ ... ... ... 15 

The female is slightly smaller. 

There is a note by Surgeon-Captain Anderson, as to the colour of 
the species during life, preserved in the bottle which contains the bi’oken 
specimen.* “ Legs crimson dotted with yellowish white, under surface 
of the joints white. Carapace brownish pink. Lived in the accom- 
panying BostellariaF 

The species differs from all others so far allotted to its genus, in 
the form of its non-operculiform hand. 

Genus Spiro paoxjeus, Stimpson. 

8. Spiro^iigums spiriger (De Haan). 

Pagwms s^iriger, De Haahi Drust. Japon. p. 2C6, tab. xlixT. fig. 2 (1850). 

s^giriger, Stimpsoa, Piroo. Acad, Kat. Soi. Philad. p. 24S (1868); 
Henderson, “ Challenger Anoi^iiira, p. 72 41888); Ortmann, Zoolog. Jahrbuoher, 
3d. YI. Abth. f .. Syst. p. 297- (1892). ^ 

Btation 175y off the east coast of Ceylon, depth 28 fathoms. Two 
males. 

^ ; The larger specimen is about 30 mm. long and inhabited the shell 

of a Sarpa* Its extended or unrolled copulatory organ measures 20 
mm. in length. The species is devoid of any bright colouration and a 
special feature is the large size of its eyes. The dactyli and propodi 
of the ambulatory (or probably swimming) legs, are closely fringed with 
hairs. All the specimens I have met with at Madras — ^where the species 
is common-— occurred in light shells, such as could he easily carried by a 
swimming animal. A similar selection -of the shell in order probably to 
suit tbe habits of the inmate, is seen in the genus GUbanarius^ the 
members of which on the Madras coast at least, almost invariably 
select heavy shells, and are generally found in exposed and often 
tSurfbeaten situations. 

The present species has been recorded from the seas of Japan, 
China, Admiralty. Is., Torres Strait, Malay Archipelago, and the Bay of 
Beugal (Madras and Gulf of Martaban). It is a shallow- water form. 

Genus Catapagurus, A. Milne-Edwards. 

9. , * CatdpaguTus muricati^s^ n. sp. 

. Station 175, off the east coast of Ceylon, depth 28 fathoms. Three 
males, and two females with ova. . . 

* 111. Zooi. Investigator, Onistacea, pi, xxxl fig. 3 (in ^pre^aratimi). 
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Tlie anterior portion of the cat^apace is smooth, witli the median 
or rostral projection scarcely marked. The eye-stalks extend almost to 
tlie end of the antennal peduncle, font scarcely to the middle of the 
terminal joint of the antennular peduncle; the corneas are somewhat 
dilated. The inner distal end of each ophthalmic scale is produced 
into a small conical projection, from the under’ surface of which, near its 
apex, a sruall spinule arises. The antennal acid e is slender and strongly 
curved, reaching to about the middle of the terminal joint of the 
antennal peduncle ; the antennal flagellum is naked. 

The right chelipede is only slightly. longer and stouter than tho 
left; both are pubescent and strongly spinose, especially on the handvS 
and fingers, the arrangement being similar in the two clielipedes. The 
carpus is slightly longer than the hand the propodus the 

immobile finger), and it carries an inner row of curved acute spinules on 
its upper surface, and an outer row of smaller and blunter spinules. 
The upper surface of the hand is armed with three longitudinal rows of 
short and curved, but somewhat •blunt, spines ; the two marginal rows 
extend to the apices of the dactylus and immobile finger respectively, 
and are slightly more prominent than the median row, which extends 
along the upper surface of the immobile finger, Tliere arc in addition 
numerous smaller spines, scattered irregularly between those of the 
longitudinal rows. The opposing edges of the fingers are rather strongly 
toothed, and towards its apex the dactylus is corneous and slightly 
excavated. The fingers of the left chelipede are about equal in length 
to the palm, whereas those of the right chelipede are slightly shorter. 

The ambulatory legs are faintly pubescent, but unarmed. Their 
dactyli are “ slightly longer than the propodi, and ternjinate in acute 
horny apices. 

The male copulatory organ (protruded vas defei-ens) is very 
slender ; it springs from the coxal joint of the last i-ight leg, and in one 
speciTnen is roiled into a spiral of at least two turns. It becomes 
readily uncoiled when the specimen is handled. 

The total length of a male is about' 15 mm., while females with 
ova are even smaller. Detached clielipedes probably from the same 
specimen measure as follows : — 

Length of right chelipede ' *..14 nun. 

„ „ left chelipede ... ... ... ‘ ... 13 

One specimen has a small Bopyrid in its branchial chamber. 

This speciea is distinguished at once from the* only other known 
liido-Pacific species, viz., 0. austndis Henderson, taken by the Ghal- 
ienger,” at Fiji, and in the Arafuia Sea, and 0. emifer^ liendcrsoiq 
from the Gulf of Marlaban, by the armatui'e of its Bubequai chelipedes. 
J, II. 67 ' ' 
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Moreover in the latter species the dactyli resemble sword-Hadesv and 
are perhaps used for swimming. The American species described by 
A. Milne-Edwardsj and S. I. Smith, come from deep water, and have 
the sexual organ shorter, stouter, and simply bent round the abdomen, 
whereas in the species just described, and probably in the two other 
Indo- Pacific forms, the organ is much longer, more slender, and 
capable of being coiled ’after the fashion of Spiropagurus. These- 
differences are nob in my opinion sufficiently important to separate the 
eastern and western species generieally. 

Genus FjG0EISTES, Dana. 

10. * Fagnristes pusillns, n. sp. 

Station 175, off the east coast of Ceylon, depth 28 fathoms. 
Three males, and two females with ova. 

The median frontal projection is prominent, extending well be- 
tween the ophthalmic scales, and is at the same time subacute and 
deflexed ; the lateral frontal projections* are also subacute. The eye- 
stalks are long, exceeding the antennal peduncles by about half their 
length, and even slightly exceeding the antenimlar peduncles. The 
ophthalmic scales have their apices in some cases minutely bidentate, 
or even tridentate, in other cases they are apparently entire. The 
antennal acicle scarcely reaches the end of the ultimate peduncular 
joint, and exhibits three well marked spinules on its outer margin ; 
the external prolongation of the second joint is apparently bispinose. 
The antennal fiagellum is extremely short, being only slightly longer 
than the eye-stalk ; it is only sparingly ciliated. 

The chelipedes are subequal, or the left is very slightly larger ; 
they are without prominent hairs anywhere, and the upper surface 
of the carpus, propodus, and dactyl us, is uniformly provided with 
subspiniform granules. These granules become distinctly spinose on 
the inner margin of the carpus and propodus, especially on the former 
joint, which is longer than the hand. A few spinules are also met 
with at the distal end of the merus, both on its upper and its lower 
margin. The fingers are in contact throughout their length, and are 
without prominent teeth. 

The ambulatory legs are of moderate length ; the first pair with 
their carpal and propodal joints spinulose anteriorly, the dactylus less 
distinctly so ; the second pair are almost devoid of spinules. Both 
pairs are faintly pubescent. The propodi of both pairs are slightly 
shorter than the dactyli. 

The following colour markings are still visible. The eye-stalks, 
antennal, and antennular peduncles, are purplish. The meral joints 

^ 111. Zool, Investigator, Crustacea, pi. xxxi, fig. 4 fin prejgamtion) , 
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, of tlie chelipedes exhibit a single pale blue spot on the outer surface^ 
and two similar spots on tlie inner surface — ^all three near the distal 
end of the joint. The ambulatoi’y l^gs are faintly banded with red. 

The eggs carried by the females are of large size for such a small 
species, and ai’e concealed in the ovigerous sac. They are even lai-ger 
than in tlie next s^eoie^i— Paguristes ptmicezis — in which moreover^ 
they are freely exposed on the side of the abdomen. 

An adult piale gives the following measnreinents 


Length of body 


.... 

... 16 

mm,. 

■Df 

„ carapace 


.... 

... 7 

99 

5? 

„ eye-stalk 



... 

99 


„ chelipede 


... 

... 9 

9) 

V 

„ first leg 



... 15 

99 

9> 

„ second leg 


... 

... 16 

99 

99 

„ dactyJus of second leg 

... 


... 4-5 

99 

9f 

„ propodus of same 


... 

... 4 

i., 


The species is characterised by its small size, the nature ,of its 
chelipedes, colour markings, etc. In its very shoih antenTi.al flagella 
it agrees with P. Mans^ Henderson, froin the Philippines, but the 
are very different in other re;rspect.s. 

11. ^ Fagziristes funicens^ n. sp. 

Station 162, off the Madras coast, depth 145 to 250 fathoms. A 
large series chiefly inhabiting the shells of a Rostellaria, many of %vhich 
have an investing Epizoantlius. Several of tiie females are with ova. 

Station 166, off the Madras coast, depth 133 fathoms. An adult 
male in the shell of a Fostellaria,, 

The median frontal projection is less pmminent than usual in the 
genus, and varies considerably in length in different individuals ; in 
some specimens the apex is subobtuse, and scarcely reaches the base 
of the ophthalmic scales, whereas in otliei’s it is acute, and extends 
almost to the middle of the scales. The lateral frontal projections are 
almost as prominent as the median one. The anterior surface of the 
carapace is somew;hat rugose, with a few scattered hairs, and there is 
a marginal sulcus following the contour of the anterior margin. On 
the posterior membranous region of the carapace, the median or caiv 
diac area is reduced to a linear elevation, bounded by a sulctis on 
either side, and the two branchial areas thus almost meet in the middle 
line. This cardiac elevation widens out slightly in fi'ont immediately 
behind the cervical groove. The eye-stalks are shorter than usual in 
the genus, just reaching the end of the antennal peduncle^ or even in 
some cases .slightly falling short of this, and extending to about til# 

^ JIL ZooL Investigator, Orastaeea, pi. xxziL fig. 1 (in prcparatwiij^ 


5-28 


J. B. HendetBOti-- Some Investigator^' Faguridm, [IsTo. 3, 


middle of the last joiftt of the aiiteniiular peduncle. The ophtlialniic 
scales are rather small, aild separated hj a considerable interval, with 
their apices acute and entire. The antennal acicle extends to about 
the middle of the terminal joint of the antennal peduncle ; it is straight 
and acute, with a few short spines on its inner margin, and sometimes 
also on its outer margin, concealed by the hairs with which the acicle 
is clothed. The external prolongation of the second joint of the 
antennal peduncle is bispinose in, some specimens at least; tbe third 
joint is produced inferioidy into a strong spine. The antennal hagel- 
lum is of moderate length, extending to the tips of the cheli pedes, and 
is fringed with long hairs. 

The chelipedes as well as the ambulatory legs are clothed with 
long silhy hairs. The chelipedes are subequal in most specimens, but 
in some males the right is larger. Tiie carpus, propodus, and dacfylus 
are armed with short acute spines, some of which are horny tipped, 
and the majority give rise to bunches of silky hairs. On the upper 
surface of the carpus there median longitudinal smooth area, with 
rows of spinules on either side. The spines are arranged irregularly 
on the upper surface of the hand and fingers, but there are always 
three or four more prominent than the others on the inner mai’gin of 
the hand. The apices of the fingers are horny. 

The ambulatory legs are long and slender, especially the second 
pair; all the joints are pyovided with long' marginnl hairs. In some 
specimens a few spinules are met with on the anteinor margin of the 
carpal and propodal joints, and in older specimens they appear to be 
represented by slight tubercular elevations. * The dactyli are about one 
and a half times the length of the pi*opodi. 

In a note accompanying the specimen from Station 1 66, the colour 
daring life, according to Surgeon- Captain Anderson, was as follows s — 
“ Legs and anterior part of pa'^’apace light pink. Eye-stalks rather 
diarker pink.’’ 

The following are the measurements of an adult male ; — 


Length 

of body 

... 


... 35 


„ carapace ... 

... 


... 17 


„ eye-stalk 


ft* 

5*5 

n 

„ chelipede 

*•« 

# * • , 

... 25 

n 

„ first leg 


• ft . ■ . 

... 40 


„ second leg 



... 38 


„ daotylus of second leg 


««# 

... 12-5 

J.5 

„ propodus of same 

■ .■ •. • • . 


... H 


Some of the epecimeus are infested by two different Bopjrid 
parasite§--6iie living in the branchial cavity, the other attached to the 
abdomen — but occurring in different hosts. 
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The species is cliiefiy oliaraeterised by the shortness of its eye- 
stalks, and the great reduction of the cardiac area of the ctii’apace. 
It is apparently allied to P. setosus, a species from Hew Guinea, 
insufficiently described by H. Mil ne-Ed wards, but if Ortmann (Zoolog. 
Jahrb., Bd. vi., Abth. f. Syst., p. 281, taf. xix., fig. 9, 1892) is correct in 
his identification of the latter, the two are distinct. The species 
figured by Ortmann lias slightly longer eye-stalks, a longer antennal 
aciole, and an entirely dilferent configuration of the cardiac area of 
the carapace ; in his description there is but slight reference to the 
other cluiracters. According to Milne-Edwards the colour of his 
species was reddish yellow. 

Genus Parapagurus, S. L Smith. 

12. ^ Para^agiiTvs andersoni, n. sp. 

Station 150, offi the north Maidive Atoll, depth 719 fathoms. An, 
adult male in a shell of Bailiyhemhix iooodniasoni, E. A. Smith, invested 
by an anemone. 

The anterior portion of the carapace is moderately conves:, both 
from side to side, and from before backwards ; the surface is slightly 
uneven* with a few tufts of hair near the lateral and anterior .inai*gins. 
The median frontal projection is fairly prominent, wliile the lateral 
projections are scarcely indicated at all. Tim portion of the carapace 
behind the cervical grooves is membranous, and even the cardiac area 
is uncalcified. The eye-stalks are slightly concave on their inner 
surface, and a few rather long hairs are found on the upper surface 
of each ; the corneae are small, hut deeply pigmented. The ophthalmic 
scales are small and laterally compressed, each terminating in four 
small apical denticles. The antennal peduncles are broad, and e:tceed 
the eye-stalks by about the length of the last peduncular joint ; the 
acicle has a slight sigmoid curve, and extends to the end of the 
peduncle, while its inner margin is provided with a row of spinules. 
The external prolongation of the second joint of the antennal peduncle 
is acute, but very short ; the terminal joint of the peduncle is broad, 
and flattened from above dowm wards. The antennal flagellum is more 
than twice the length of the body. The antennular peduncles exceed 
the eye-stalks by the whole of their terminal joint, and about two- 
thirds of the length of their penultimate joint. 

The chelipedes are elongated and slender, with the joints faintly 
pubescent, and armed with subspiniform granules. The carpus m about 
one-fourth of its length longer than the merus j it is practically cylin- 
drical, and the whole surface is uniformly granulated, but the granules 
or spinules as they might almost be termed, are most marked on the 

^ 111. Zool. Investigator, Crustacea, ph xxxii. fig, 2 (in preparation 
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tipper surfnce. The propodns is sliglitlj flattened when compared with 
the carpus, though both its surfaces are really somewhat convex ; the 
granules are practically confined to its inner and outer margins, where 
they have assumed a distinct spinose character ; they are strongly 
marked also on the corresponding margins of the fingers. The upper 
surface of the hand is pubescent, but otherwise almost smooth. The 
left chelipede extends to a point opposite the middle of the carpus of 
the larger chelipede. It is everywhere clothed with rather long hairs, 
and the upper mai'gin of the carpus is carinated. 

The ambulatory legs are very long and slender, even exceeding 
the chelipedes, and they are everywhere glabrous. The anterior 
margin of all the joints, but especially the meri, carries a few setose 
hairs, and there is a small spinule at the anterior distal end of the 
carpi. The dactyli are slightly bent, and flattened towards their 
apices ; their apical portions caiTy long setose hairs. 

The single specimen measures as follows 


Length of carapace 

... 

... 12 mm. 

»f « right chelipede 

... 

... 52 „ 

„ „ left chelipede i.. 

... 

... 27 „ 

„ merus of right chelipede ... 

... 

... 12 „ 

„ „ carpus of same 

... 

... 15 

; „ propodus of same 

.M 

... 20 „ 

„ „ dactylus of same 

... 

... 8 „ 

„ „ second right leg 

... 

■ ... 57 „ 

„ „ propodus of same 

... 

... 12 „ 

„ „ dactylus of same 


... 20 „ 


The gill-filaments are somewhat flattened, and arranged, as nsual 
in the genus, in four rows ; the filaments of each outer row are about 
two- thirds the length of, and at the same time somewhat narrower than, 
those of the inner row. 

The present species, which I have pleasure in associating with the 
name of Surgeon -Captain A. R. S. Anderson, is in some respects similar to 
P. ipilosimaims* S. I. Smith, but is more slender, and distinguished at 
once by the different nature of its ophthalmic scales. In the latter 
respect it is more like P. affinis, Henderson, but this latter is a much 
stouter species, and differs from the one just described in many respects. 

* According to MM. A. Milne-Edwards and Bonvier, tbe Parapagurus ahyssorum 

of my Eeporb on the ** Challenger” Anomnra, is identical with P. pilomnanus^ 
At the time the Eeporb was written I had compared the Challenger” specimens 
with those taken by the Talisman,*’ to which A. Milne-Edwards had giv^en the 
name of Pagurus ahyssorum^ and finding them identical, described the species under 
the latter specific name. The Eujpagurusjacohii, A. Milne-Edwards, is also identical 
with P. 
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From tlie same locality — station 150 — there are two small individuals 
(male and female), %vhich I consider as undeveloped individuals of 
P. andersoni ; one is in a similar shell to tlifit which holds the adult 
type, with au investing anemone, while the other is in a Natica, In the 
larger specimen the caiapace measures only 7 mm. in length. Both 
exhibit mach less relative elongation of the chelipedes and ambulatory 
legs, rendering it probable that elongation is a special character of 
adult males. The joints of tlie right chelipede are more definitely 
snbspinose, especially the under surface of the merus and the edges 
of the hand and fingers, but the subspiniform granulatiou can of course 
only be made out with a lens. The hand is broader than in the adult, 
and more ovate in shape. In one specimen only two denticles can be 
made out at the apices of the ophthalmic scales, but in the other 
specimen there are three denticles. 

13. ^Parajpagurus n. sp. 

Station 150, off the north Maidive Atoll, deptli 719 fathoms. 
Hine specimens- — all living in Dentalium shells — including two females 
with ova. The shell tenanted by the largest example is covered by a 
colony of JEJpizoanthus, composed of four polyps. 

In this minute species, which appears to be fully adult, as shown 
by the presence of eggs, the largest example has the carapace, chelipedes, 
and legs glabrous with a white porcellanous aspect. In the smaller 
specimens there is a slight pubescence on all the above named parts, 
including the eye-vstalks, where the hairs may be rather long. Hairs 
are met with in this last situation even in the lai*gest specimen. 

The anterior portion of the carapace is glabrous and regularly 
convex, with the exception of a slight wrinkling an tero -laterally. The 
median frontal projection is scarcely indicated. The eye-stalks exhibit 
considerable basal dilatation, and the narrowed apex carries a reduced 
but deeply pigmented cornea. The ophthalmic scales are minute, and 
terminate in a subacute point. The antennal peduncles slightly exceed 
the eye-stalks ; the acicle is almost straight, ciliated, and faintly 
spinose on its inner mai-gin ; the external prolongation of the second 
joint exhibits considerable depth, and its apex can scarcely be termed 
acute. The antennular peduncles exceed the eye-stalks by more than 
the length of the last peduncular joint — this however is almost a 
generic character. The antennal filagellum is .apparently not longer 
than the body, if as long. 

The right chelipede has the joints of a white porcellanous aspect. 
The hand (omitting the fingers) is slightly longer than the carpus, 
but the proporfcion seems to vary slightly in different specimens. 

^ III. Zool. Investigator, Crustacea, pi. xxxii. fig. 3 fm x»'eparationJ. 
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TBe length of the hand is not quite twice its breadth. In the largest 
specimen the joints of the ohellpede al’e almost smooth, there being 
only a faint denticulation, or almost granulation, visible on the tnargins 
of the hand and fingers, but in other specimens there is a regular 
minute serration, and in these cases the margins are thinner or less 
rounded. In some cases minute granules are visible on the under 
surface of the- hand and wist. In one or two examples the tip of 
the dactylus is bent under that of the immobile finger. The smaller 
or left chelipede extends to about the middle of the hand of the larger 
clielipede, aud in some cases even to the articulation of the dactylus. 

The ambulatory legs are unarmed, though faintly pubescent, 
especially the terminal portions of the dactyli. The dactyli ai’e not 
quite twice the length of the propodi. 

The gills ai^e similar to those of P. andersoni, hut the lamellae 
are narrower. The eggs are moderately large, and the oviducal 
opening of the female is, as usual in the genus, present only on the 
left side. 

The largest specimen is a female with ova, which measures as 
follows : — 

Length of hody* 

„ „ carapace ... ... ... 

„ „ right chelipede ... ... 

„ „ first right leg ... 

The chief feature of the species is its small size, 
that some of the females carry ovals notin itself sufficient to indicate that 
they have attained their maximum size, yet I think it may be safely 
assumed that by this time they have developed all the leading specific 
characters. In some Pagurids, notably the common European Engpugurm 
hmliardus/ (himi.) considerable differences may be observed in the 
’ size of egg-bearing females. 

G-enus Sympagubtjs, S. I. Smith. 

This genus according to A. Miine-Edwards and Bouvier, is distin- 
guished from Para^pagurus solely by the arrangement of the gills, which 
are biserial and not quadilserial, and in the opinion of these obervers 
the two genera ought probably to be united. A connecting link occurs 
in the 8. nudus^ A. Milne-Bd wards, taken by the Hirondelle/’ in which 
at the base of each branchial lamella there is an exterrial rudimentnry 
lamella, and if the latter were somewhat laiger the gill would resemble 
that of a Parapagurus, The evidence furnished by this species, tends at 

* Owing to the species inhabiting a DentuUum shell, the body~»unlike that of 
most Pagurids — is fully extended. 


... 16 mm. 
... 5-5 „ 
... 10-5 „ 

... 16 „ 

Although the fact 
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le^t to show tliafc characters derived from the gills are of somewhat 
doubtful value in tbe classification of the Paguridae. On the other 
hand the species of Sympagurits do not appear as a rule to reach the 
great depths at which species of Parapagurus are found, and in some 
of the species, including the one about to be described, the eje-stalks, 
unlike those of the last named genus, exhibit a certain amount of 
dilatation. Moreover the gill-branches of Parapagurus are more or 
less filamentous, while those of Sympagurus are lamellate. For the 
present the two genera may therefore I think be kept separate. 

J4. * Sympagw'us monstrosus, (Alcock). 

(f) Parapagurus monstrosus f Alcock, Ann. Mag. Nat. Hist. (6) xiii. 1894, p. 243. 

Station 151, off the coast of Ceylon, depth J42 to 400 fathoms. 
Pour specimens. 

Station 162, ofi the Madras Coast, depth 145 to 250 fathoms. A 
large number of specimens, the ma.jority inhabiting Eostellaria shells, 
some of which have an investing Epizoanthus, others an Actinia, 

The anterior portion of the carapace is slightly convex, with a 
curved line on either side terminating behind the basal joint of the 
antennal peduncle. The three frontal projections are slight, but the 
median one exhibits a faint dorsal carina. The eye-stalks are stout, 
with the upper surface slightly pubescent, and the corneae consider- 
ably dilated. The ophthalmic scales are broad basal ly, but acute and 
spinulous at the apex. The antennal peduncle only slightly exceeds 
the eye-stalk ; the acicle is moderately curved, with its inner margin 
dentate ; the external prolongation of the second peduncular joint is 
spinulous. The antennular peduncle exceeds the eye-stalk by slightly 
more than the length of the terminal peduncular joint. 

The chelipedes are slightly pubescent, and yet glabrous, with the 
terminal joints of the larger one regularly dentate. The right cheli- 
pede has the merus provided with a serrated lohe on its lower distal 
margin, while the upper margin is more faintly serrated, and the outer 
surface is obscurely tuberculate. The carpus is considerably swollen 
below, and all its projecting margins ai'e dentate, the denticles being 
best marked on the outer margin, and on the lower and inner margin. 
The upper surface of the hand is regulaidy arched or convex from end 
to end, the curvature showing clearly on the thin outer margin ; both 
inner and outer margins are regularly dentate, the thick inner margin 
showing a double line of denticles. The upper surface of the hand is 
smooth and glabrous, only a few minute granules being present, but it 
is at the same time more or less pubescent. The fingers are strongly 

* 111. SJool. InTesfeigator, Crustacea, pi. xxxii, fig. 4 fin prsparationj. 
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incurved, and the upper margin of tlie daotylus is strongly dentate. 
The left chelipede is slender and almost smootli,^ with the carpus con- 
.siderably longer than the hand, and the fingers about equal in length 
to the palm. 

The ambulatory legs are practically smooth, only a few marginal 
hairs being present. The anterior margin of the meri is faintly tuber- 
cular, and in some specimens there is a denticle at the anterior distal 
end of the carpus. The dactyli are about one and a half times the 
length of the propodi. 

The gills are biserial, without any trace of outer lamellae ; the 
inner lamellae are long and somewhat narrow, resembling those of 
S. ^pilimanuSy A. Miine-Edwards, as figured by Milne-Ed wards and 
B'ouvier, in tbeir Report on the “ Blake” Fagnridae. 

An adult male gives the following measurements : — 

Length of body ... ... 17 nim. 

„ „ right chelipede ... ... ... 20 „ 

„ „ left chelipede ... ... ... 15 ' 

„ „ third right leg ... ... 27 „ 

„ „ eye-stalk ... ... ... ’ ... 2*5 „ 

This species is closely allied to Parajpagurus gracilis^ Henderson 
'(which is probably a Sym^agurus), taken by the “ Challenger ” ofE 
Bernambuco, at a depth of 350 fathoms. It agrees with the latter in 
the character of its eye-stalks, but the dilatation of the corneae is 
Somewhat greater in 8, monstrosus. It differs, however, in the more regu- 
lar denticulation of its hand, while this part is also considerably broader 
in the “ Challenger ” species. It also bears considerable resemblance 
to 8, arcuatusj A. Miine-Edwards and Bouvier, from the West Indies, 
in which however, the larger hand is more distinctly granulated on the 
upper surface, and the carpus presents a row of denticles on its upper 
surface, bordering the artienlation of the hand. Subsequent investiga- 
tion may possibly show that all three species are identical. 

TJndetbrmotd species. 

IB* CUhanarzus sp. 

Great Sober Island, Trincomallee Harbour. Four small speci- 
mens. 

The largest example measures only 20 mm. in total length, and all 

obviously very young.' They probably belong to some common 
litoral species. 

16. PJupagurtcs sp. 

-■ station 151, off the coast of Ceylon, depth 142 to 400 fathoms 
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A^female apparently adult, and a very yonng individual in shells 
(Murex ? ), overgrown by an B]^izoanthus, ■ 

The larger specimen has lost its abdomen, but the carapace mea- 
sures 10 mm. in length. 

Both the median and lateral frontal projections are prominent 
and subacute, the median being ‘ somewhat better marked than the 
lateral. The eye-stalks are rather short, while the narrow and acute 
ophthalmic scales are separated by a somewhat narrow interval. 
The exteimal prolongation of the second joint of the antennal pedun- 
cle, and the antennal acicle, are both well developed ; the antennal 
dagellum is not twice the length of the cai*apace, and is fringed with 
long hairs. 

The chelipedes and ambulatory legs have a dense covering of long 
yellowish hairs on their upper surface. The right chelipede is stouter 
but only slightly longer than the left ; its fingers move in a horizontal 
plane, and have horny tips. The carpal and propodal joints show a 
few acute denticles scattered among the hairs on the upper surface. 
The dactyli of the ambulatory legs are provided with yellow horny 
apices. 

I hesitate to describe this species under a new name as the single 
adult specimen is very incomplete, and it is impossible to ascertain 
whether sexual appendages were present or not. If the species is an 
JEJupagaruSy as is seems to be, it is probably new, and is chiefly charac- 
terised by the form of its chelipedes, and the strongly marked 
pubescence. 


17. Glaucothoe. 

Station 150, off the ISforth Maidive Atoll, depth 719 fathoms. 
A single example measuring about 20 mm. in length. 

The right chelipede is granulated and considerably larger than the 
left. The abdomen is slighly folded on itself pei'haps accidentally, 
but is not spirally twisted. The species agrees with G. peronii, Milne- 
Edwards (Ann, Sci. Nat , t. XIX. p. 334, pi. YlII. 1830), in its un- 
equal chelipedes, whereas in G^ rostrata, Miers, and G. carinatay Hen- 
derson, they are equal. It is distinguished from Miine-Ed wards" species 
by the granulation of the larger chelipede, the presence of a rather 
broad median frontal projection, and by the greater length of the 
ambulatory (or possibly swimming) dactyli, which in Milne-Ed wards" 
figure are represented as about equal in length to the propodi, while in 
our example they are fully one and a half times as long. Milne- 
Edwards’ example was also considerably smaller. 

Glaucothoe has been regarded both as an adult, and as an imma- 
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ture form, but the balance seems in favour of the latter view, 
trace of sexual openings can be made out iu the “ Investigator speci- 
men, nor do they appear to have been described in any of the previ- 
ous-records. It is apparently very rare, and it is difficult even to sur- 
mise what Pagurid it can be the normal larva of, so it may possibly 
be an arrested larval form; If Miers’ theory as to the nature of 
Qrimotliea gregaria^ Leach, be correct, viz,, that this Galatheid is merely 
a pelagic larval foi'm of Munida suhrugosa (White), we would have a 
similar parallel, but there is no evidence to show that Glaucothoe leads 


ITovicise Indicse XIIL Further Notes on Indian Convolvulaceee ; with 
descriptions of three additional species, — By D. Pbain. 

[Eecd. 24th June, Read 1st July.] 

Since the presentation of the notes on Qonvolvulacese published as 
Novidm Indicm VIII, in August 1894, three more species have been 
added to the Indian Flora. Descriptions of these are now given for 
the convenience of field-botanists and the present opportunity is taken 
of adding notes regarding several species already dealt with. 

1. EE-TCIBE Roxb. 

10. EbYCIBE CORTACEA TPttZZ. 

While at work in the Prodr omus Herbarium of M. Casimir de Candolle at 
Geneva, the writer was able to compare examples of E. fragrans (agreeing with 
Wall. Cat. n. 1S36) with the apparently unique specimen of E. coriacea Wall. (Gat. 
n, 1337) which has not been lost but is safely preserved in the cover in which 
M. Choisy had placed it. Its flowers are exactly identical with those of Wall. Gat, 
n. 1336 nor do its leaves differ sufficiently, in the wntei^’s opinion, to admit of the two 
plants being treated even as distinct varieties. 

15. Eeygibb festiva Frain, Nov, Ind. viii. 76. 

In the description, for “cymes many-fld.'' read “cymes 7~12-fid.'* 

17. Erycibe strigosa Fravn, branchlets round densely covered 
with a black adpressed tomentum, leaves rather long-petioled thinly 
coriaceous glabrous above densely covered with a black adpressed 
tomentum beneath, elliptic, base cuneate apex rather long-acuminate, 
lateral nerves visible beneath not above, cymes few-fld. in long narrow 
axillary panicles with densely rusty tomentose rachis, peduncles and 
pedicels. 

Malay Peninscjla : Perak, at Tnaipeng 500—800 feet elev., Kunstler 
n, 8461 ! • 
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A creeper 40-60 feet long with stems 1-8 in, -in diam. Leave$ 3-4 in. by li- in., 
dalrk green above dark brownish -black beneath as are the branches j lateral nerves 
6 pairs oblique, seoondaxy veins not visible. Panicles 3-6 in. long, ^ in. wide, pedun- 
cles of individual cymes J in’, or less, pedicels short, braoteoles linear deciduous. 
Sepals rusty pubescent, orbicular. OoroZZa-lobes apparently white, interlobular 
portion brown tomentose externally, lobules ovate margins subentire. Fmit not 
seen. 

This species is very distinct from any of the others by reason of the black 
tomentum on the leaves beneath. 

2. RIYBA Ohoist. 

1 . Rive A ornata Ohoisy, 

VAR. G-riffithii Olarhe. 

Further large suites of this very distinct variety (t.c., of Dr. Boxburgh’s 
original Xfettsom.m ornata) have been brought to Calcutta from the Duars by Mr. 
Haines, These make it more probable than ever that Boxburgh*s plant is specifically 
distinct from Convolvulus candicans Both. Mr. Haines has demonstrated that the 
plant is quite common in the Sub -Himalayan region far to the East of the Sivoke 
Sal Forest and that it .extends at least as far as the Assam Frontier. 

More interesting still is the fact that, since the previous papei’ was written, 
Dr. King’s native collectors have sent large suites of specimens from, and report 
the plant to be quite common in, the Southern Shan States. From no part of its 
wide area, (from the Sivaliks to the Shan Hills) come any specimens showing 
the slightest tendency to connect Roxburgh’s plant with Roth’s one from Sonthern 
India. 

5. IPOMCEA Linn. 

215. Ipom<ea scinbica Stapf^ Decades Kewenses ix, n. 87 in Kew 
Bulletin, September 1894, 346 ; hairy, leaves triangular-bastate acnt© 
or acuminate, cymes few-fld. often reduced to 1-2 flowers, axillary short- 
peduiicled, bracts short linear or linear-subulate, corolla small funnel- 
shaped, capsule globose glabrous, seeds thinlj' grey- velvety. 

SciNDE : Gooke ! 

Stems prostrate slender hispid. Leaves f-2^ in. long, glabresoent above, hirsute 
but at length also glabresoent beneath ; petiole 1 in. Peduncles in,, sepals 
^ in., in fruit i in. long. Corolla ^ in, long. Capsule i in. long. 

Nearly related to I. eriocarpa but with glabrous in place of hairy capsules and 
hairy in place of glabrous seeds ; also to f. Stocksii but with different hairs on 
seeds and with very different leaves. 

6. LEPISTBMON Blume. 

2. Lbpistemon leiocalyx Stapf^ Decades Kewenses xviii, n, 172 in 
Kew Bulletin, May 1895, 113 ; tawny-hirsute, leaves ovate-cordate 
acuminate entire or casually obscurely 3-lobed, cymes congested umbel- 
late, sepals ovate-rotund quite glabrous, corolla urceolate, 
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Tratancore : near Keni, in secondary forest, Bourdillon ! 

# 

Stem soandent tawny-hirsute. Leaves 2 in. long, lj-2i in. wide, tawny-hirsute 
as are the petioles l-lii- in, long. Peduncles l-2f in., tawny-hirsute : cymes many- 
fld. j pedicels 4 in. Calyx ^ in. quite glabrous. Corolla J in., yellow, tube urceolate 
limb short 5 filaments glabrous ; basal processes papillose. Ovary 2-locular, loonies 2 - 
OTuled j base surrounded by a deep dish. 

The presence - of this genus in Southern India is interesting as the locality ia 
mid-way between its Malayan and its African habitats. The present species is 
somewhat intermediate in structure as well as in locality between the wide-spread 
African, and the almost equally wide-spread Indo-Chinese and Malayan species, 
though it perhaps approaches more closely to the latter. Is is however abundantly 
distinct by reason of its quite glabrous obtuse sepals. 

9. CONYOLYULUS Linn. 

7 b. CONYOLTULUS TENELLUS Stocks. 

Add to localities of Novicise Indicse viii. 102 : — 

IS.-W* Himalaya : Kashmir, Bargila, Winterhottom ! 

It is interesting to find that this was collected in Kashmir by Winterbottom 
during Ms 1847 journey j it is remarkable that no one has reported it from Kashmir 


Desoi'ipUon of a New species of Bmnchipus from Calcutta. — By A. Alcocbt, 
M.B., C M.Z.S., Superintendent of the Indian Museum, 

Plate X, 

[ Received 19th Angnst, 1896. 3 

The species here described and figured was found in flooded rice- 
fields near Calcutta, by Museum Employees Moti Ram and Seorutton. 
Twelve males and six egg-laden females were taken. 

It belongs to the section Streptocephalus of the genus BrancMpus, 
and is most closely related to Branchipus rubricatidatus, Kluiizinger, 
from the south coast country of Arabia, and, through the female, to 
Branchipus torvicornis, Waga, from the neighbourhood of Wax'saw. 

BrancMpus {Streptocephalus') hengalensis, n. sp. 

The body in life is rather over an itich long, and is of a semi- 
transparent hyaline colour flecked with grey, except the tail-foz’k which 
is bright red. " Spirit specimens are a good deal shrunken, and are 
uniform white. 

Behind the head are twenty segments, namely, 11 thoracic, each with 
a pair of swimming feet, and 9 abdominal, legless. 

Each fork of the tail is over one- eighth of an inch long, and has 
beautifully plumose edges. 
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The antenmiles are well developed, and the eyes are large globular 
and stalked. 

The rostrum ’’ is a small fleshy foliaceons excrescence, situated in 
front of the mouth, and furnished with a short median finger-like 
papilla : its free edge is thus somewhat trilobed. 

The antennsD in the male are more than half as long as the body. 

Their has on the ventral surface, at the distal end, a 

curved rather rigid antenuiform filament. 

The dLOvMj-QaxYedi second joint has (1) at its proximal end, dorr 
sally, four curved flagella, one of which is much larger than the others 
and has its concave edge serrated ,* and (2) along its outer and upper 
surface a row of long acicular spinelets. 

The third segment^ which joins the second almost at a right angle, 
bifurcates from its base into (1) a short upstanding (dorsad) branch, 
and (2) an obliquely-directed (ventrad) branch. The outstanding 
dorsad branch itself soon bifurcates into (1) a stout downcurved booklet; 
and (2) a slender slightly curved flagellum. The long ventrad branch 
consists of (1) a slender basal piece; and (2) two long slender flagella : 
the outer flagellum is elegantly curved and hook-like ; the inner flagel- 
*lum, which has its dorsal edge armed with a row of short spinelets, 
again bifurcates — the outer (longer) branch of this last bifurcation being 
also curved and hook-like. 

The antennee in the female ioTm a pair of short broad leaf -like 
lobes— -usually with a thickened fleshy midrib — ^bending over the -eyes 
in repose, like curtains. 

In the above description the antennse of the male are supposed to 
he fairly well extended, not flexed in repose ; and the animal is sup- 
posed to be in morphological position, not swimming on its back as in 
life. A male and an egg-laden female were liberated in the Museum 
tank in the hope of 'establishing a supply of this large and beautiful 
species. 



An Instance of the Natural Bepellent Effect of ‘‘ Warning Colours.*' — By 
A. Aloook^ M.B., o.M.2:.s., Superintendent of the Indian Museum, 


[ Received 19fcli August, 1896.] 

The observation here recorded appears to be noteworthy as corro- 
borative evidence in favour of the protective value of ‘‘ Warning 
Colours.” ■ . . 

I have in my possession a very docile young Himalayan bear, one of 
whose most strongly marked appetites is for grasshoppers. He seizes 
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greedily, and crunclieB with every sign of relish, the common bright- 
green and dnll-brown grasshoppers found in Calcutta ; and one of the 
few displays of real ill-temper of which he has been guilty was occa- 
sioned by my attempting to pick up a large grasshopper that had 
dropped from his mouth. 

Recently I oEered him a specimen of the glaring-coloured and evil- 
smelling Autarches miliaris (Linn.j which, as soon as he smelt it, he re- 
fused in a most comical way, but without any show of anger or violent 
distrust. 

(It may be re-called to memory that, in life, Autarches miliaris has 
the abdomen broadly cross-striped in alternate black and scarlet, and 
the forewings black with large canary-yellow spots, and also that it 
secretes a most peculiarly pungent-smelling frothy fluid.) 

A little after the first refusal I again forced the insect upon him, 
when he stood up on his hindlegs and violently struck it out of my 
hand, in exactly the same way as — ^after a single experience of their 
nature — be is accustomed to treat the offer of a burning cigar-end or a 
lighted match. 

Whenever now I show him this grasshopper (^Autarches miliaris)^ he 
first endeavours to move ofl j but if he is compelled to face it, he xuses 
and strikes one’s hand such a hearty cufl that the insect is knocked 
out of one’s grasp. 

The bear also has certain amount of objection to a very large spiny- 
legged species of Acridium and to a species of Euprepocnemis nr. rohusta 
Serv. with spiny legs, if these are offered to him alive and with their legs 
intact. In these cases the dislike is not to the insect, but only to its hard 
spiny legs, and it is not accompanied by any gesture of fear or appre- 
hension — for it is these emotions, rather, perhaps, than blind anger, that 
the bear’s cuff seems to be meant to expi^ess. 

I may mention that the bear lives, as far as ih possible, in a state 
of nature : it is never confined, and is only chained up when nobody can 
be spared to watch it. 

I offer this note as a simple record of fact. So far as it goes it 
appears to support the almost universally accepted though now by no 
means unquestioned beliefs (1) that when an insect has been found by 
experience to be unpleasant to (taste and) smell it has only to be seen 
to be avoided: and (2) that any conspicuous markiugs that lead to the 
immediate recognition of such an insect by eyesight and at a distance 
are likely to be of such vital benefit to the insect as to be acted on by 
Natural Selection. 
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D. Prain — Sotne additional Solanacese. 

ITovicise Indicss XIY. Some additional Solaiiacess,- - D. Prain. 

[Reed. 24th Jane Read Ist July.] 

The present paper contains descriptions similar to those in the 
Mora of Bi'itisli India of a few species that have been recorded as 
Indian since the account of the order contained in that work was 
published, 

1. SOLAXUM Linn. 

65. SoLANDM Kurzii Brace MSS. in Kerh. Calcutta ; leaves irregu- 
larly ovate, with subtruncate base acute apex and. deeply triangularly 
lobed margin, densely tomentose beneath, more sparingly above, ra- 
cemes lateral 8-12-fld., calyx-teeth ovate-lanceolate, corolla violet-purple. 
S. pubescens var. ? lobata 0. B. Clarice in Flor. Brit. Ind. iv. 231. 

S. pubescens Kurz ex 0. B. Clarke loc. cit, not of Willd. 

Sikkim ; at 4000 feet elevation T. Thomson ! King ! Khasia : G. 
Mann ! 

A small tree (Thomson) quite unarmed; branches densely stellately woolly. 
Leaves 3-4 in. long, 2-2*5 in. across; lobes *75-1 in. deep, *5 in, across, subacute or 
acute, base unequally truncate stellately woolly, above sparsely beneath very densely ; 
lateral nerves about 6 pairs prominent beneath ; petiole 1-1*25 in., densely stellately 
woolly. Racemes densely woolly, peduncles 1 in. pedicels *25-*5 in. Calyx BhoTt]y 
campanulate,- lobes •15-*2 in. in flower, *25 in. in fruit. Corolla violet-purple 
(Thomson) *5 in. across, closely tomentose without. Berry *4 iu. in diam. globose 
smooth. 

This very distinct species appears to be rare. It was first collected by Dr. 

T. Thomson in 1857 and again by Dr. G-* King in 1874, both times iu Sikkim ; 
Mr. G-ustav Mann collected it in the Khasia Hills in 1877. No other botanist 
appears to have met with it before or since in either locality. 

The solitary specimen seen by Mr. Clarke had no fruit; it was therefore 
referred tentatively in the Flora of British India to B, pubescens, Mr. Brace, when 
Curator of the Herbarium at the Royal Botanic Garden, having seen excellent 
fruiting specimens collected by Dr. King was able to decide that the plant 
is a distinct species ; he has noted it as intermediate, in his opinion, between 
8. verhascifoUum and S. puhescensJ'* 

7. SOLANUM SUBTRUNCATUM Wall. 

Add to localities of F. B. I. : — 

Malay Peninsula : Perak, Kunstler n. 4709! n. 10260! Wrai/ n, 
3409 1 3968 I Scortechini ! 

16. SOLANUM BARBISETUM NceS. 

VAR. Grifdtkii^ var. uov. ; all parts densely shortly softly stellate 
woolly. 

Assam: Griffith n. 5911/1 [K. D.] ! Jenkins! Upper Burma: af 
Poneshee, /. Anderson ! • 

J. II, 69 
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In general appearance and in leaves this resembles B. indicum just as much as 
typical B, larUsetum resembles B. feross ; so unlike are the two plants that it is at 
first sight difficult to realize that they are conspeoific. The calyx, corolla and fruit 
are, however, exactly alike in both. 

17. SoLANUM KHASiANUM Olarhe, 

Add to localities of P. B. I. : — 

I^Taga Hills : Kohima, etc., common ; Wait ! Olarhe I Train / Upper 
Burma : May my o, King^s Collector! Hotlia ; /. Anderson I 

23&. SOLANUM siSYMBRiiPOLiUM Lamh Illust 2386 ; glandular hairy ; 
leaves oblong pinnatifid or 2-pinnatifid prickly, peduncles extra-axillary 
and terminal many-fld. ; berry subglobose glabrous, when young over- 
topped by the inflated 5-atjgled often armed calyx-tube which ultimately 
becomes reflexed and exposes the edible fruit. JDunal, SoL 232 and 
in DC, Prodr. xiii. pt. 1. 326. S. inflatum Hornem. Sort. Hafii, i. 221. 
S. Balbisii Bun. Sol. 232 ; Hooh Bot. Mag. t. 2568, t. 2828. 

Lower Bengal : occasionally, as an escape, in waste places and on 
river banks. Hilghibis : at Coonoor, apparently naturalized. Khasia 
Hills : at Shillong quite naturalized and rapidly spreading. 

A villous viscous undershrub with simple glaud-tipped hairs ; prickles long 
straight slender subulate yellow or reddish -yellow. Leaves 6-12 in. long, 4-7 in. 
wide, lobes acute sinuate-dentate the terminal exceeding the others, softly sub- 
visoously hairy, lateral nerves 4-5 pairs prominent, like midrib beneath, beset with 
long hairs and armed on both surfaces ; petiole l’5-7 in. slightly decuri’ent prickly. 
Calyio 5-partite tube ovate cupular, lobes lanceolate acute sparingly armed, Gorolla 
1 in. across slightly hirsute externally, white or violet. Berry *5 in. diam., red. 

A rather variable species, frequently cultivated, readily escaping and, at least 
in the Ehasia Hills, thoroughly naturalized. The form from Coonoor has violet 
flowers, that usually met with in Lower Bengal has white flowers. Both forms 
are sent from Shillong but the form that has become so completely naturalized is 
the white-flowered one. The berry in Indian specimens is always red. The species 
is a native of S. America, but it has of late years been so frequently sent to Cal- 
cutta Herbm. for identification, with the remark that it could not be found in the 
Flora of British India^ that a description is now given. 

2bb. SoLANUM SOINDICUM Train; all parts closely white ■woolly, 
leaves ovate or elliptic irregularly sinuate or lohed without prickles, 
cymes lateral and terminal 6-8-fld., corolla blue, berry globose much 
exceeding the calyx-lobes. 

Odtch: BtoUczTca! Scindb: Stocks ! Coohe ! B.kivxsu^k ■. Jessole 
King ! 

An undershrab, stems and branches beset with short stout much com- 
pressed and much recurved prickles 5 leaves S-I S in. across irregularly 
obtusely sinuate or lohed, base cordate, petiole SS-’S in. Peduncles 1 in. and 
slender pedicels ’5 in. long always unarmed. Oalyss-lohes ’IS in. wide, triangular, 
hardly enlarged in fruit. Corolla '6 in. across externally densely woolly, lobes 
triangular almost as long as tube. Berry *3 in. in diam. ; seeds -15 in. diam. smooth 
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This plant has long been known in Herbaria ; it lias been issued as S. graciUpes 
from Herb. Calcutta and as S. indicum VAE. from Herb. Poona but obviously is not 
referable to either species. 

It stands very neai'ly intermediate between &. gracUipes and 8. trilohatum. 
With 8. gracUipes it agrees in having the leaves unarmed and cordate at the base 
and in having unarmed peduncles and pedicels? it differs in having more deeply 
lobcd leaves, more numerous flowers, 'broader and shorter calyx-lobes, shorter 
stouter and compressed not conical prichles. With 8, trilohatum it agrees in 
having lobed leaves and in having compressed prickles ? it differs in having the 
leaf -bases cordate ; in having the leaves, peduncles and pedicels unarmed and in 
being densely persistently woolly in all its parts. 

In tomentum and general appearance it closely resembles 8. albicaule Kotschy 
with which it agrees in flower and in fruit. But the leaves of 8. albicaule are less 
deeply lobed, and are rather narrower and more acute ? its prickles too are conical 
as in 8, gracUipes not compressed as in 8. irilobatum and S. scindiciim. The whole 
facies of 8. scindicxim is quite unlike that of 8. indicum^ the other species with 
which it h;is been compared; the prickles on the branches are much less recurved 
in <S. mdicxtm ; the leaves are armed on the nerves beneath in that species, and 
the peduncles and calyx-lobes are beset with long straight slender prickles. 

8. SCOPOLIA Jacq. 

1. ScoPOLTA LURiDA Dunah 

Add to localities of F. B. T. : — 

Kamaon ; Kutti valley, Bitthie ii. 3215 ! n. 5834! 

10. HYOSCYAMUS Lini^. 

2b. Hyoscyamus RETICULATUS Linn, 8p. PL ed, 2. 257 ; cauline 
leaves sessile ovate-lanceolate acute pinnatidd lobes acute, flowers 
subsessile, calyx sparsely pubescent teetb large triangular muoix)nate, 
corolla dirty yellow purple- veined. Biinal DO, Prodr, xiii. 1. 547 ; 
Boiss, Flor, Orient, iv, 295. H. Camerarii Pisch. & Meij, Ind, Sem. 
Petrop, iv. 38 ; Dunal, I)G. Prodr, xiii. i, 547. H. pinnatifidus Sclilecht, 
Linniea (1843). 127. 

British Beluchistan ; Quetta, Stocks! Lace! Buthie ! Kurram 
Yalley ; AitcMson ! 

Densely pubescent with short glandular tomentum and long white hairs inter- 
mixed. Leaves 5 in. long, 1-1-5 in. wide. Lower pedicels in fruit *3 to ‘5 in. Calyso 
in flower *65 in. teeth longish triangular, in fruit 1*25 by *5 in. subcontracted in the 
middle, teeth ‘5 in. long rigid. Capsule *5 in. in diam. seeds *05 in. in diam. 

Nearest to H, niger but easily distinguished by its much larger calyx- teeth. 
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N'otes on the action of Nitric Oxide on Alhalies. — By A. Pedler, P^R.S,, 
anc? jYOTrBHUSHAE BHADtTRr, M.A. 

[Beceived Oofc, Sfch, 1896 5 Bead 4th Nov., 1896.] 

Gaylussac^ found that when nitric oxide was kept for three 
months in contact with a concentrated solution of potash, it was resolv- 
ed into one-fourth of the original volume of nitrous oxide gas, and into 
nitrous acid, which latter combined with the potash, Cooke, f Bussell J 
and Lampraik and others have also come to the same conclusion. They 
have moreover found that nitrogen is in addition liberated. Sabatier 
and Sendei"eiis§ more recently have also studied the action of nitric 
oxide on metals and metallic oxides. 

The action of nitric oxide on such substances as potassic or sodic 
hydrate might take place in three directions. It is possible, that 
according to the analogous case of the action of nitrogen tetroxide on 
potassic hydrate, which as is well known yields a mixture of an equivalent 
amount of nitrite and nitrate, nitric oxide under the same circumstances 
might yield equivalent amounts of nitrite and hyponitrite, according 
to the equation : — 

2 NO + 2 KOHt=NOOKq-NOK-f HgO. 

If this occurred the gas would be wholly dissolved by the alkali, 

* Gm. 2, 3V8. t 0. JV. 58, 115. J C. J. Tram. 32, 35 and 37, 

§ Comptes Rendns. 114, 1429 and 1476; 120, 1158, 

J. IL 70 


[¥o. 4, 


546 • A. Pedler— Acj5^ow of Nitric Oxide on Alkalies. 

But if tlie nitrite only were formed the equation would be, 

41^6 -f 2KOH - SNOOK + N^O 4- H^O, 
or out of eiglit volumes of nitric oxide, two volumes of nitrous oxide 
would remain, and an absoi'ption of three-fourths of the volume of the 
gas would take place. 

On the other hand, a direct combination of nitric oxide and the 
hydrate with the formation of a singde salt might occur as in the 
supposed case, 

2F0 4- 2KOH = NgOgKg + H^O, 

and thus the potassium salt of a nitrogen ncid corresponding to hjpo- 
vanadic acid might he produced. In tin's case also, the whole gas 
would combine with the alkali and no residual gas would be left. 

^The work done in the researches alluded to previously having given 
no very positive proof as to whether either of the above reactions will 
occur, a series of experiments was commenced and had been brought to 
partial completion when salts of the missing acid, intermediate between 
nitrous and hyponitrous acid and cori'esponding to hypovanadic acid, 
were obtained by a totally difereiit method by Dr. A. Angeli (Gazetta 
Chimica Italiana, July 81, 1896), a summary of whose researches is 
given ill ‘‘ Nature for August 20, 1896. 

Angeli obtained the sodium salt of the new acid HgNgOg by the 
action of bydroxylamine on ethyl nitrate in presence of sodium ethylate, 
according to the equation : — 

C 2 H 5 ONO 3 4- NH20H= CgH;0H4 HgNgOg. 

As the problem was being attacked by us from a different direction, 
and the results we had obtained appeared to point to the second of the 
three possibilities occuring, namely the formation of a nitrite and free 
nitrogen monoxide, while the potassium salt of the new acid does not 
appear to he formed by the direct union of nitric oxide and potassium 
hydrate, it is thought of sufficient interest to put some of the experi- 
ments on record. 

In order to study the action of nitric oxide on alkalies two 
methods have been employed. In none of these expeinments has solu- 
tion alkaline hydrate been used. In order to hasten the absorp- 
tion the tubes containing the solid hydrate and the nitric oxide were 
invariably heated to temperatures higher than 100° 0, sometimes up to 
400° C. The consequence was that the same absorption, which was 
observed by Gaylussac and others to occur during three months, took 
place in the course of ten to twelve hours. Some tubes, however, were 
also exposed to the solar rays, but under these circumstances only slight 
absorption appeared to take place. The maximum absorption of nitric 
oxide by the hydrate varied from two-thirds to three-fourths of the 
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original voluine of tlie gas, and in no case was tlie gas absorbed as a 
whole, as would be required if the salt of the new acid were being 
formed. Indeed in ail cases, nitrogen monoxide was left, and this hence 
showed that the potassium salt of the new acid was not formed. 

The following will represent two typical experiments of the kind 
made : — « 

28th Feb. 1895. (a) A thick combustion tube containing about 11 
grams of freshly prepared soda lime, and apj^roximately o0'4 
c.c. nitric oxide, containing about Sy^ of free nitrogen, was 
heated for 6 hours at 100-120'^ 0, 18 hours at 200-210° 0 and 
one hour at about 320^^ C. When cold it was opened under 
mercury. The residual gas amounted to 15*2 c.c. of which 
about 2*1 c.c. was found to be nitrogen, and the remainder 
nitrogen monoxide, thus — 

Original vol. of NO ... 50*4 - ^ = 48*9 c.c. 

® loo 

But as 2*1 c.c. of nitrogen was found at the end of the experiment, 
therefore 2*1 c.c. — 1*5 c.c. or 0*6 c.c. of nitrogen must have been 
formed by the further decomposition of nitrogen monoxide. 

,*, Vol. of NjjO-fN formed from NO = 15*2 c.c. — 1*5 c.c. = 13*7 c.c. 

Vol, of NqO ... 15*2-2*l=:13-lc.c. 

n . 48*9-13*7 35*2 ^ 

Contraction ... 7-77- — =—— = 0*72. 

48*9 48-9 

or 72 per cent, of the gas had been absorbed, while theory requires 75 per 
cent., the remaining 25 per cent, of the volume being nitrogen monoxide. 

5tb March, 1895, (b) Caustic potash was used and the tube was 
heated for 13 hours to 200° 0. Out of 48*6 c.c., 28*3 c.c. of 
gas remained behind. On treating with a concentrated solution 
of ferrous sulphate only J4*6 c.c. of what appeared to be pure 
niti’ogen monoxide and nitrogen remained. 

Original vol. of nitric oxide 

Vol. of unacted on nitric oxide ... 

.*. Vol. of NO taking part in the 
reaction 

Vol. of nitrous oxide and nitrogen 
from nitric oxide 

Contraction ... 

A contraction of 61 per cent, or nearly two-thirds of the volume. 

lu the second method the action was observed in a silver boat 
within an open tube heated in a combustion furnace or tube heater. 


48*6 iQ^ =47*1 c.c. pure NO. 

= 28*3 c.c. — 14*6 c.c. = 13*7 c.c. 

47*] c.c. — 13 7 c.c. = 33*4 c.c, 

14*6- l*5 = 13Tc.c. 

33 4 . , 


548 'N. C. ‘No.g’—Noteff on New Salts of Colalt and Niclet [Fo. 4y 

Tlie fased alkali, wkicli to begin with was white, turned faintly yellow 
and became distinctly crystalline as absorption went on. After the ab- 
sorption had been completed, in a solution of the substance formed, silver 
nitrate gave the characteristic precipitate of silver nitrite. A quantita- 
tive determination of the silver salt gave 70'4 instead 70*1 per cent, of 
silver, showing that it was silver nitrite. 

Experiments have already been made with the hydrates of sodium,, 
potassium, barium and calcium and with soda lime, and apparently the 
same action occurs in each. It is interesting to observe that aiiliydrous 
sodium carbonate when heated just to low redness in a current of 
nitric oxide also gives a small quantity of sodium idtiite. We reserve 
the full details of the experiments for a future communication. 



Notes from the Chemical Lahomtory of the Presidency College^ Calcutta, 
Notes on Neiv Salts of Cobalt and Nickel, — By Nagendea Chaebra 
Fag, M.A. Communicated by khm., Peblee, F.P.S. 

[Eeceived 22nd September, 1896 ; Bead 4fch Nov,, 1896.] 

While examining some saniples of bromine, last March, somo 
bromine, mixed with solution of potassium bicarbonate, was added to 
cobalt chloride solution, with the expectation that it would give a 
precipitate with the cobalt, but contrary to experience a green solution 
was formed of a colour just like that of nickel salts. A green cobalt 
salt solution was naturally very striking, and an attempt was made to 
isolate this compound. 

While the experiments were proceeding, a paper was read before 
the Chemical Society in London, on April 23rd, 1896, by E. G. Durrant, 
who had noticed the same formation of a soluble green cobalt salt. 
The abstract of this paper is published at page 96 of the Proceedings, of 
the Chemical Society for 1896, but though sevex-ai numbers of the Journal 
have since appeared, no full description of these experiments has been 
published. In the abstract the green substance is conjectured to be a 
cobaltate or cohaltic acid HgCoO^, and the probable i-eaction from 
hydrogen peroxide, which was the px'ocess used, is given as 
CoC03.+ 2H20g=H2CoOj,+ COg-f HgO. 

In the absence therefore of any fuller published information, and 
as the compound obtained here was produced by a sligditly different 
process to that used by Mr. Durrant,. a few particulars of the work 
done are placed before the Society. 

To get the product free from potassium chloride, it is best to take 
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cobalt carbonate precipitated witli potassium bicarbonate, and then ta 
add to it a solution of potassium bicarbonate in excess and afterwards 
bromine; there is a rapid effervescence of carbon dioxide, while the 
pink precipitate of cobalt carbonate gradually goes into a solution of 
green colour. That the new compound is not a compound of bromine 
is seen from the fact that when a concentrated solution is shaken with 
alcohol and ether, the new compound, with excess of potassium bicarbo- 
nate settles down immediately and adheres to the bottom of the Tessel,, 
while the colourless solution with the whole of the bromine in the state 
of bromide, &c., can be poured off, leaving the new compound with the 
excess of potassium bicarbonate free from bromine compounds. But 
after this extraction with alcohol, the substance is liable to decomposi- 
tion even in watery solution, probably due to the presence of adliering 
alcohol. Use of filter papers with the substance is also not at all safe j 
both of which facts poirit to the compound being of a highly oxidising 
nature, and easily decomposable by organic substances. All attempts to 
isolate the substance have hitherto failed. 

The compound seems to be an oxidation product corresponding^ 
possibly, to the ferrates. If the aqueous solution of the new compound 
with fche excess of potassium bicarbonate after extraction with alcohol 
and ether be left for some tin»e, the solution as it becomes reduced exlii- 
bits dichroism, due probably, to the presence of a violet coloured precipi- 
tate which comes down. The green solution when treated with yellow 
ammonium sulphide or sulphuretted hydrogen, first gives a dark brown 
solution, probably going to a lower oxidation product, and then becomes 
further reduced and precipitated. Solution of ammonia, too, reduces the 
substance, discharging the green colour, and giving probably cobalt- 
ammonium compounds. 

Attempts were made to prepare the corresponding nickel com- 
pound, but they were unsuccessful. 

If instead of adding potassium bicarbonate and bromine to cobalt 
carbonate, sodium acetate and bromine be added, a dax-k brown solution 
is obtained. The same pi^ocess for nickel gives a solution of the colour 
of potassium bichromate solution; but on boiling, a part of the nickel 
salt comes down as a violet pi’ecipitate, whei’eas in the case of cobalt no 
such precipitate comes down. These would seem to be lower oxidation 
products than the one mentioned above ; foi' when to the brown cobalt 
solution containing excess of bromine, potassium bicarbonate solution 
is added, again the green solution referred to above is obtained. That 
nickel should give only the lower oxidation pi'oduct, and that, even this 
should decompose on boiling is accounted for by the more basic nature 
of nickeh 
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It is suggested that the formation of these salts may, possibly, be 
represented by the following equations : — 

( L) C0CO3 + 2 Br 2 + 6 KHCO 3 = KgCoOi + 7002+ 4 KBr 4- 
( 2 ) (a) 6IsriC03“i-20H300.0Na4-3Br‘2 = hra2]Sri30g + 3 lNriBr 2 -f- 
(CHgOO.OjgNi-feCOg. 

(h) (0H3CO.O)2Fi = 3MO2+2CH3CO-O]?^a. 

It has been said above, that the nickel solution decomposes on 
boiling, a part only of the nickel coming down, leaving a neutral solu- 
tion of apple-green colour. 



An Account of the EepHUa collected by Dr, F, P. Maynard, Captain A. H. 
McMahon, and the Members of the Afghan- BalncJi Boundary 

Commission 0/ 1896. — By A. Alcock, M.B., C.M.Z.S., Superintendent 
of the Indian Museum, and F. Finn, B.A,, F.Z.S., Deputy Superinten- 
dent of the Indian Museum, 

Plates XI-XY. 

[Received lOtli September, 1896 5 Read 2nd December, 1896.] 

The Beptiles mentioned in this paper were collected by the 
hers of the Afghan-Baluch Boundary Commission, in the early part of the 
present year,ii'i the course of the demarcation of the houndary-line between 
Baluchistan and Afghanistan. They include several extremely rare, and 
two new, species of Lizai’ds and two new snakes — a Lytorhijnchus, and 
a Viper which forms the type of a new genus. 

The nature of the country in which they were collected is briefly 
described in the following introductory note by Dr. F. P. Maynard, I.]\LS., 
who has also contributed fleld notes on the habits, colouration, etc., of 
the several species. 

All Dr.. Maynard’s notes are enclosed between square brackets. 

[ 1 . Note on the Physical Features of the country traversed by the Com- 
mission . — By Dr. F. P. Maynard, I.M.S.] 

[ Spintijha, where the. collecting began, is 6050 feet above sea level, 
and is situated amoug the Khwaja Araran mountains south of Chaman. 
There is here what is stated to he an earthquake crack running north- 
east to south-west. It runs at right angles to the natural drainage of 
the country, and is supposed to have opened and partially closed within 
the memory of man. Captain McMahon had previously traced it as far 
north as Murgha Chaman, and on this mission it was traced south 
nearly as far as Nushki, a total length of about 100 miles. The i^ocks 
on its western side are igneous and on its eastern sedimentary. 
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From Spintijha we struck the Lora River, and followed its course 
south to its termination in the plains of Shorawuk and hTushki. Game 
was abundant all along the river and most of the birds obtained were 
shot round about Sahib Zada Kili, a village at the northern end of 
Shorawuk, which is all Afghan territoiy. jN’ear this village the waters of 
the Lora river ai^e diverted into irrigation channels, and used for turn* 
ing wheat- grinding mills. In February, at the time of our visit, wheat 
and barley crops were coming on well, and the plain appeared fertile. 
This appearance was confirmed by the numerous large puTcha built 
villages. After leaving them we practically met with no more in- 
habitants, a few nomad families being the only people we saw. 

From Nushki onwards to Robat I, the country was of a more desert 
character, and water was scarce. Barren rocky mountains alternated 
with intervening sandy plains. We crossed the northern end of the 
Lora Hamun. This is a large area of fiat desert ‘pat' which, having 
been occasionally flooded with water, has become covered with a thin 
saline coating, and is now one huge white.; level plain about 36 miles by 
10 miles in area. It is without vegetation save for an occasional low 
bush. All the same some lizards were caught far from its edge, and we 
had a magnificent three miles gallop after ^ gad ' (antelope) which 
seemed to be fairly numerous and very wary and fleet. 

Robat I is situated just south of the Koh Malik-do-khand, on the 
bank of a small stream. This Koh is a I’emarkable granite mountain 
with a double peaked top which gives it its resemblance to a double 
crowned tooth, — the meaning of the name it bears. Although there is 
said to be a ziarat (shrine) on the summit of the blunter peak, its sides 
are very precipitous and appear unscaleable, and rise straight up 2500 
feet from the plain below, making the hill the most striking looking 
object for fifty miles round. On some rocks at tlie foot were scratched 
several rough sketches of ibex. ’Clear the northern foot were some beds 
of red and white marble. There was al^o a hot spring credited with 
medicinal powers. The water Contained chiefly sulphate of magnesium. 

From Rabat I to Robat II (the word signifying outpost and being 
common all over Afghanistan), at the foot of the Koh-i-malik Siah, the 
country is desert pure and simple. The.rontf^kiiHyed along the northern 
foot of successive barren mountain ranges and ei*ossed alternate gravel 
plains (dasht) and sand mountains. ‘‘ SandhilF’ does not describe these, 
as they are not composed of sand entirely, but are really rocky liills that 
have become buried in sand. Yegetation was very scanty and water even 
more so. Water was only meF with in about seven places in the 270 
miles, and was always saline and generally scanty, being found either in 
springs or by digging wells. 
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Two salfc lakes were seen. The Gand-i-Zirreli, some 60 by 20 miles 
in size, is formed by overflow water from the Helnmiid river. The last 
flood was in 1884, but the lake is still very large. The water is intensely 
salt from evaporation. At its western end the lake receives the Shelag 
river, which is now dry, except near Godar-i-Shah, where a small salt 
lake still exists in the river bed. We dug wells near its banks and 
obtained very brackish drinking water. At Robat II, where Baluchistan, 
Afghanistan, and Persia meet, are the remains of extensive old copper 
smelting furnaces, and the hills round are said to be rich in metals. 

The only inhabitants of the desert plains seemed to be wild asses 
and lizards. In the different mountain ranges, Sultan Koh, Kacha 
Koh, etc., were seen ibex, markhor and oorial, but a few ibex only were 
obtained. The Sultan Koh are rich in assafoetida, sulphur and some 
dyes, ■ 

We experienced great variations in the way of climate. In Febru- 
ary, while still among the Khwaja Amran and Sarlat mountains, the 
cold was intense. The thermometer was 15'5° below freezing point, 
and frozen soda-water, bath water and bread were common occurrences. 
Snow and hail fell frequently^ Later on, in April and May, the heat 
was equally intense. Shade temperatures read up to 115°, and the 
solar radiation ther*mometer often registered 205°, the highest point to 
which the instrument could rise. Violent dust and sand storms occurred 
daily and “dust devils” literally swarmed. I have counted as many as 
twenty-six in sight at one time. They varied in size from tiny ones 28 
inches high by two or three inches in diameter up to real whirlwinds, a 
hundred yards across and nearly a quarter of a mile in height, advancing 
in a grand and destructive manner, whirling everything along with them. 

Even comparatively small ones were much dreaded and left a line 
of fallen tents and scattered contents in their track whenever they 
passed through the camp. They invariably revolved the reverse way to 
watch hands and behaved generally as miniature cyclones. Mirages 
were common, and some of the best were seen in the early chill 
mornings before the sun had risen, or just as it rose. In the absolute 
sandy desert a red haze was noticed round the moon : not a halo, but a 
diffused redness, more intense near the moon, and fading away very 
gradually into the surrounding sky. It was particularly well marked 
after sandstorms. The dryness of the air in the desert was extreme, 
the difference between the dry and wet bulb thermometers being fre- 
quently 30° to 40°. Thanks to the unusual rain in February — there had 
been none for two years previously— the hot weather was much delayed, 
and this it was that enabled the Mission to slay as late as it did. When 
leaving Robat I in the middle of May, the hot west winds were just 
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beginning to blow. Usually they begin early in April, and tbe inhabi- 
tants much, dread their terrific heat, which they say shrivels e 17 erj thing 
up, and compels them to remain shut up in their tamarisk houses all 
day. Our slight experience of them before they had reached their full 
strength quite bore out these statements, and made us very thankful to 
get out of the country and back to civilisation. The 307 miles march 
from Robat I hack to Quetta (done in 14|- days including two days^ 
halts) was very trying indeed. 

I take this opportunity of thanking Captain McMahon, O.I.E,, 
British Commissioner, Captain H. F. Walters, 24th Baluchistan Regi- 
ment, Mr. Gr. P. Tate, Survey of India, Lieutenant F. 0. Webb-Ware, 
7th Bombay Lancers, Mr. ISTicol Gumming, Head Clerk, Mir Shamshah, 
Faqir Ahmed, and others with the Mission for their enthusiastic help in 
collecting.] 

2. List of the Species Collected, 

In this list the principal reference in every case is intended to be to 
Mr. Boulenger’s Standard Volumes* — tbe British Museum Catalogue of 
Beptiles^ and the Reptilia and Amphibia of the Fatina of British India 
Series. References are also given to citations of later date than the 
date of publication -of those volumes, and to species figured in Mr, 
W. T. Blanford’s Zoology of Bastern Persia, although the latter, of course, 
are to be found in Mr. Boulenger^s synonymies. 

LACERTILIA. 

Family G-eckonidse. 

1. Teratoscinous scincus (Schleg.) 

Teratoscincus scinms, Boulenger, Brit. Mus. Cat. Lizards, I. 12 : Arm. Mag. ITat. 
Hist, (v) XIX. 1887, p. 384:, Trans. Linn. Soc. Zool. (ii) V. 1889, p. 94, pi. viii. 
fig. 1 : P, Z. S. 1891, p. 629. 

Teratoscincus heyserUngi% Strancli, Mem. Ac. Soi. Petersb. XXXT. 1887, Art. 2, 
p. 68 : Boettger, ZooL Jafirbuoli., Syst. etc., III. 1888, p. 878. 

[Two specimens. One was caught by Captain McMahon, at 2*30 
A.M. on a moonlight night, in the desert between Drana Koh and Zeh, 
elevation 3000 feet. It raii in spurts from bush to hush and was diffi- 
cult to catch. It was marked with ten broad black cross-bands on 
the back and upper surface of the tail, with some reddish-brown scales 
between : abdomen and throat white : head marked above with black 
and dark brown. Skin very delicate and fragile — like human skin to 
the touch. * 

The other was caught near Rabat I, on the sand by a stream. 

The natives regard this species as poisonous.] 

J. a, 71 * 
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2, Ceramodactylus affinis, Murray. 

Oeramodactylus affinis, Boulenger, Brit. Mas. Cat. Lizards, I. 14. 

Three specimens differing from the description {he. cit.) in having 
five broken cross-bands across the dorsum, instead of four. 

[Caught near Robat I. Colour in life the same as in spirit]. 

3. Shnadacty hs 0 *mztalis, Blmford, 

Stenodactylus orienialiSy Boulenger, Brit. Mas. Oat. Lizards, 1. 16 : Fauna Brit. 
Ind , Kept., p. 57, fig. 21. 

Colours in spirit pale sandy ; a dark band along either side from the 
snout, through the eye, to the thigh; dark brown reticulations on the 
upper surface. ' 

[Colours in life : three irregular yellow longitudinal bands, with 
brownish- black stripes intervening, from top of head to tail : under 
surface of body and limbs delicate pinkish.] 

4. Gymmdactylus, sp. 

Two small tail-less specimens, apparently near Q, KacJihensis, StoL . 

5. Agamura cmralis^ Blanford. 

Agamwa crumlisj Boulenger, Brit. Mus. Cat. Lizards, I. 50: Fauna Brit. Ind., 
Kept;., p. 71, fig. 23. 

[ Colours in life : five dark cross-bands with fawn-coloured bands 
between : similar narrower bands on legs and tail : ventx'al surface white, 
chin and throat dotted with black. One caught at Kacha (eiev. 8300 
ft.) was rich reddish sand-colour, with four dark cross-bands and nu- 
merous round raised yellow spots on the back ; tail with light and dark 
bands above, yellowish white below ; belly white, throat finely speckled 
with brown ; head sandy-brown with fine yellow dots. Iris greyish 
brown. It was noticed in this—and subsequently in several other 
species — that there was no consensual reaction of the pupils to light : 
each pupil contracted to light and dilated in shade independently of the 
other. This species often bit fiercely at one^s finger.] 

6. Agamura persica, Blanford. 

Agamura persica, Boulenger, Brit. Mas. Cat. Lizards, I. 51 : Trans, Linn. Soc. 
Zool. (ii) V. 1889, p.95, pi. ix. fig. 2: Stranch, Mem, Ac. Sci. Petersb. XXXV. 1887, 
Art. 2, p. 53 : Werner, Verb. zool. bot, Ces. Wien, XLV. 1895, p. 14. 

[Ten young specimens of all sizes caught along whole line of 
march. Nine brownish cross-bars on back; brownish cross-bars on 
legs : general colour semitransparent ; velvety to the touch. Iris with 
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a yellow inner margin. The youngest, which was caught at night, had 
no definite colouration.] 

Family Agamidse. 

7. Agama isolepis, Boulenger. 

Agama isolepisj Boulenger, Brit. Mus. Cat. Lizards I. 342 : Trans. Linn. Soc. 
Zool. (ii) V. 1889, p. 96, pi. x : Faun. Brit. Ind., Kept,, p. 147, fig. 43. 

[ A very common species all over the country after leaving Lijji 
Talao. 

In general the throat and the under surface of the body and thighs 
were cobalt blue, fading in the dark but deepening in bright daylight ; 
a round bright yellow spot, the size of a hemp-seed, on each side of the 
neck behind the ear ; iris brown. Brownish diamond-shaped spots on. 
the back gave the animal, when at rest, some resemblance to an EgMs, 
All the specimens were caught on the ground, and though they some- 
times hid under bushes, none were seen on bushes. In some specimens 
eggs were present.] 

8. Agama nupta, De Fil, 

Agama nuptaj Boulenger, Brit. Mus. Oat. Lizards, 1. 365 : Faun. Brit. Ind., 
Kept., p. 151. 

BtelUo mcptus, Blanford, Zool. E. Persia, II. 317, pi, xix. fig. 1. 

[Four specimens, three caught on black rock at the foot of Koh 
Malik-do-khand, 5000 feet. Colour iron-black, in one alone the ventral 
surface was white. The tails broke readily.] 

9. Fhrynocephalus oUvieri, Gray. 

Phrynocephalus oUvieriy Boulenger, Brit. Mus. Cat. Lizards, I. 37l : Trans. Linn. 
Soc. Zool. (ii) Y. 1889, p. 96, pi. viii. fig. 2 ; Faun. Brit. Ind., Eept., p. 153, fig. 44 : 
F. Werner, Yerli. zool, bot. Ges, Wien, XLY, 1695, p. 16. 

Hot uncommon. 

10. PhrynocepJzaliis ornatns, Boulenger, 

Phrynocephalus ornatus, Boulenger, Brit. MtiS. Oat. Lizards, III, 496: Trans. 
Linn. Soc. Zool. (ii) Y. 1889, p. 97, pi. viii, figs, 3, 3a-c : Faun. Brit. Ind., Kept 
p. 154. ' V' 

[Thirty specimens. Common all along the line of march, from 
Hushki onwards.] 

11, PhrynocepJialtts maculatusy Anderson, 

Phrynocephalus maeiilatus, Boulenger, Brit. Mus. Cat. Lizards, I. 377 ; Trans, 
Linn. Soc. Zool. (ii) Y. 1889, p. 97, pi. ix. fig. 3 i Faun. Brit. Ind., liept., p, 155. 

Twenty-one specimens. 
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12. Phrynocephalus eiiptilopiis^ n. sp. Plate XII. 

Head much depressed, snout extremely short ; a row o£ enlarged 
projecting imbricate scales borders the supra-orbital region and extends 
anteriorly nearly to the nasals ; upper head-scales small, obtusely keeled, 
not enlarged on occipital region ; nostril turned upwards ; nasals in 
contact or separated by one scale ; about three series of scales between 
the orbit and the upper labials. 

Dorsal scales small, homogeneous, imbricate, smooth or keeled, 
not enlarged on vertebral region ; small projecting spinose scales on the 
side of the head and neck ; a fold along the flanks. 

Gular scales pointed, smooth or very feebly keeled ; pectoral and 
ventral scales sharply mucronate, the former smooth or feebly keeled, 
the latter smooth. 

Scales on limbs smooth or keeled ; fringe at back of thigh not usually 
present. Tibia longer than skull. The adpressed hind limb reaches the 
eye or the snout. Toes very long, the second, third and fourth with pro- 
gressively longer fringes of pointed scales on each side ; on the fore-foot 
the fifth also with a double fringe; remaining toes with a single fringe. 

Tail depressed, tapering to a point, covered with keeled scales above ^ 
and at the tip; lower caudal scales for about the proximal half of the 
tail smooth ; the length of the tail about equals that of the head and 
body. 

Colours in spirit sandy, greenish on the head, spotted and vermicu- 
lated with blackish, more strongly on the sides aud limbs. In all the 
six specimens collected by the Mission there are some large black 
roundish spots on the vertex of the head and on the anterior part of the 
dorsum. Of these, Ji^e, situated one on the nape, and two on and two 
just behind the shoulders, are very large, and are constant Hnd of tail 
black below and generally above. 

A large specimen measures:— 


Total length... 
Head 

Width of head 
Snout to vent 
Pore limb 
Hind limb ... 
Tail 

This 


4*8 
•85 
*85 ' 
2-45 

2-0 


species comes nearest to P. intersmptilaris, Liclitenst. 
(Brit. Mbs. Cat. Lizards, Vol. I, p. 378) but differs 

specimens compared) in the following points : 

1. The new species is very much larger. 


chiefly (actual 
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2. Tlie pectoral and ventral scales are niucli more sharply 

mncronate. 

3. The digits are very mncli more strongly fringed. 

4. The colouration is strikingly different. 

[All six were caught in April, near Darband, elevation 3000 feet. 
Darband is a small hollow in the sandy desert, with a couple of wells — 
the only water for 80 miles. 

The lizards were caught on reddish sand, into which, on being 
approached, they wriggled with such rapidity that they were with 
difficulty followed. Before burrowing into the sand one would some- 
times sit and look at you, gently waving its tail in the air, like a cat 
before making a spring. The colours have much faded in spirit. In life 
the back was rich golden brown with the jet-black spots standing out 
like velvet : the throat in one was lavender, in others salmon pink : the 
belly was a beautiful silvery white. The upper surface of the limbs 
presented a lovely golden sheen ; the top of the head was metallic 
green j the distal half of the tail was black.] 

, 13. Blirynoceplialus luteo-guUatus^ Boulenger. 

Phrynocephalus liiteo-guttatus^ Boulenger, Brit. Mns. Oat. Lizards, HI. 497 : 
Trans. Linn. Soo. Zool. {iij V. 1889, p. 98, pi. viii. figs. 4, 4a-c ; Faun. Brit. Ind., 
Eept., p. 155. F. Werner, Yerh. zool. hot. Ges, Wien, XLY. 1895, p, 16. 

Twenty-eight specinaens. 

14. UromasUx asmussii^> (Strauch ) . 

Uroinastix asmussiit Boulenger, Brit. Mus. Oat. Lizards, I. 409.‘ 

Oentrotrachelus asmussii, Blanford, Zool. E. Persia, II. 337, pi. xxi. 

Two specimens were brought down alive, but they did not thrive. 
The largest measures just over twenty inches. 

[Three others were caught but got away. When caught they w^ere 
very fat, and the colour of the back was buffi with some of the enlarged 
tubercles orange- colour. When kept in a closed box they turned to an 
iron-grey colour and the orange faded entirely, but if removed into sun- 
shine the original colour returned — at first rapidly, but after some weeks 
captivity only after some hours’ exposure to light. The head and limbs 
at all times were of a dull grey colour. 

These lizards live in large wide-mouthed holes in stony ground, at 
the foot of the Kacha Koh. The burrows, which are altogether about 
three or four feet long, run obliquely for the first foot or eighteen inches, 
and then bend sbaz'ply at a right angle. The tail of this lizard is a 
formidable weapon : it is lashed out in defence, and it is probably used 
to clear the ground while burrowing. 
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Tlie lizards were only to be seen either in the early morning or in 
the evening: in captivity they avoided, and appeared to dislike, the liot 
sun. The natives assert’ that they eat snakes, which is unlikely. 
Their stomachs were greatly distended with tamarisk usually. The 
natives also extract from them an oil which is used for rheumatism and 
as an aphrodisiac. It is said that the lizards sleep at the mouths of 
their barrows, and that shikarris catch them by creeping up and break- 
iug in the roof of the buri^w with a large stone so as to block the 
burrow from behind. 

Family Varanidse. 

15. Varanm griseus (Daud.) 

VamnuB griseus, Boulenger, Brit, Mas. Cat. Lizards II. 306 : Trans. Linn. Soc. 
ZooL (ii) V. 1889, p. 99 : Faun. Brit. Ind., Kept., p, 163, Boettger, Zool. Jahrbuch. 
Byst, etc. III. 1888, p. 904. 

[ One, caught by a sepoy on the Shorawuk plain, was placed, when 
brought in, near some dead snakes, which it at once attacked, biting 
one of them savagely. Its colour was brick-red with dark greenish- 
black cross-bands. 

Another, 3 feet long, was caught under a bush near Robat 1. It 
made no attempt to escape, but attacked and bit my hunting-crop, 
raising its head and body off the ground, pnfdng itself out and hissing 
loudly. It had greyish-green cross-bands on the back, with irregularly 
disposed pink scales between, and a pink tinge on the throat.] 

Family Lacertidae. 

16. Acantliodactylus cantoris, Gihr, 

AcaniJwdactylns cantoris, Boulenger, Brit. Mus, Cat. Lizards, III. 61 : Trans. 
Linn, Soc. Zool. (ii) 7. 1889, p. 99 : Faun. Brit. Ind., Kept., p. 170. Blanford, Zook 
K Pers. II. p. 381, pi. xxvi. figs. 3, Bct-t. Werner, Terh. zool. hot. Ges. Wien 'xLV"" 
1895, p. 16, ' * 

Nineteen specimens. 

[Common west of Barabchah. In one specimen the back was 
brown with a metallic sheen ; in another, uniform brown, finely 
grained.] 

17, JEJremias guttulata, (Licht.) 

Sremias guttulata, Boulenger, Brit. Mus. Cat. Lizards, III. 87 : Trans. Linn. Soc. 
Zool. (ii) Y. 1889, p. 99 : Faun. Brit. Ind., Kept., p. 177 : P. Z. S. 1891, p. 630 : 
T. Z. S. XIII. 1891, p. 132. Werner, Verb. zool. hot. Ges. Wien, XLIY 1894 n 8^ 
and XLY. 1895, p. 16. . 4 . , p. o- 

Nine specimens. 
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[Found tlie whole way from HTnshki to tke Persian border. They 
ran fast from bush to bush, and entered holes. The brownish colour 
they had when fresh has faded in spirit.] 

18. BJremias velox CPsilh) 

ISremias velox, Boulenger, Brit. Mns. Cat. Lizards III. 97: Trans. Linn. Soc. 
Zool. (ii) Y. 1889, p. 99: Faun. Brit. Ind., Kept., p. 178. Boettger, Zool. Jahrbnch., 
Syst. etc., III. 1888, p. 910. Werner, Yerli, zool. bot. Ces. Wien. XLY. 1895, p. 16. 

JSremias jpersicat Blanford, Zool. E. Pers. II. p. 370, pi. zxti . figs. 1, la. 

Eleven specimens. 

[The majority were caught at Panjpai, not far from Quetta. These 
ran very sluggishly, and made for bushes.] 

19. Scaptira scripta, (SiTRUch,) 

Scaptira scripta, Boiilenger, Brit. Mns. Gat. Lizards, III. 112. Boettger, Zool. 
Jahrbnch,, Syst., etc., III. 1888, p. 914. 

Three specimens. 

[ One, obtained by Captain sScMabon on the sand hills between 
Soru and Darband, 3500 feet, had a minute black mosaic pattern over 
the back: the abdomen was white : the upper surface of the limbs was 
black with small round yellow spots.] 

20. Scaptira apoivsceles, n. sp. Plate XIII. 

Snout conical, acutely pointed ; ioreal region nearly vertical. 
jNTasals slightly swollen, lower not reaching the rostral, but approaching 
it closely ; upper forming a long median suture. Frontal strongly 
grooved throughout, the groove continued along the vertex of the snout 
to the anterior end of the fronto-nasal ; three large supra-oculars, form- 
ing sutures with each other, the first in contact with the first supraci- 
liary, the second Ioreal, the praefrontal, and generally the frontal ; the 
second and third completely surrounded by a series of granules, separat- 
ing them from the supraciliaries, the fronto-parietals, the frontal, the 
first supra-ocular, and the small band-like posterior supra-ocular ; one of 
these granules commonly develops into a small shield separating more 
or less completely the first supra-ocular from the frontal. Interparietal 
lozenge-shaped ; no occipital ; parietals forming a suture behind the 
interparietal ; no enlarged scales on the outer border of the parietals; 
temporal scales granular, smooth ; no auricular denticulation ; subocular 
not reaching the lip, resting usually on the sixth, seventh and eighth, 
or fifth, sixth, and seventh, upper labials; the first two pairs of chin- 
shields and generally the third pair also, in contact. 
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Collar nearly straxglit, the marginal scales feebly enlarged. Dorsal 
scales minutely granular, smooth, equal. Y entrals equilateral or longer 
than broad, forming oblique longitudinal series ; about 35 transverse 
series, the longest of which contain about 22 plates. 

Prae-anal plate single or divided. 

The adpressed hind-limb reaches about to the ear or the eye ; foot 
about as long as the distance between the arm and the nostril. Digits 
flattened, smooth or keeled inferior ly, strongly fringed laterally; the 
ungual lamellae much enlarged, forming a suboval disc: a series of 
large sub-tibial shields. No femoral ^ores. 

Caudal scales smooth or more or less feebly keeled. Tail about 
once-and-a-half to twice length of head and body. 

One specimen has the anterior loreal on each side double, or rather 
two small shields are cut off laterally from the fxmto-nasal. The 
subocular may be in contact with two labials only. 


Colour in spirits 

blackish, spotted with whitish ; tail 

blackish 

above, with ill-defined 

light median streak ; head brownish grey, 

speckled with black ; lower surface white. 


A large specimen measures 


Total length 

... ... .... 8-0 

in. 

Snout to vent 

... ... ... 2-75 

p 

Head 

•8 

p . 

Width of head 

•5 

p 

Snout to fore limb 

ri5 

p 

Pore limb 

10 

■jj' .• 

Hind limb ... 

1-75 


Tail 

... ... ... 5-25 



This species is nearest to 8- acuUrostris, Boulenger, (Brit. Mus. Cat. 
Lizards, YoL III, p. 114) but differs (on comparison of actual speci 
mens) from that species in the following characters : — In the new 
species — 

1. The lower nasal shield approaches the I'ostral moi*e closely than 

it does in S, acuiirostris. 

2. The vertex of snout (frontal, praefrontal, and fronto-nasal 

regions) is very much more deeply grooved. 

3. The prae-anal plate, which in the new species may be either 

single or divided, is also relatively very much smaller than 
in 8r acmtirostris. 

4. The fringing of the digits is much more distinct than in 8- 

acutirostns^ and the ungual lamellae form much broader 
disks than in that, species. 
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5. The femoral pores, which in amtirostris are remarkably dis- 
tincfc, are absent in the new species. 

Twenty-five specimens. 

[Common west of Bobat I. Colours in life : back brownish yellow, 
with lighter-coloured circular spots. Tails fragile. They ran very 
fast, made for bushes, and entered holes. In general colouration they 
resembled Plnynoceplialus UiteoguttaUis,'] 

Family Scincidae. 

21. Ahlepharus hrandti% Strauch. 

Ahlephams hrandtUi BouleugGr, Brit. Mm, Cat. Lizards, III. 351; Trans. Linn. 
Soc. Zool. (ii) V. 1889, p. 100; Faun. Brit. Ind., Kept,, p. 213. Bocttger, Zool. 
Jalirbuch., Syst., &o., III. 1888, p. 917. 

Blanford, Zool. E. Pers. II. p. 391, pi. xxvii. figs. 1, Ici. 

A single specimen. 

22. OpMomoms tridactylus (Blyth). 

Ophiomoms trulactylm^ Bonlenger, Brit. Mns. Oat, Lizards, III. 394, Bull. Soc. 
Zool. Prance, XII. 1887, p. 620 : Trans. Linn. Soc. Zool. (ii) Y. 1S89, p. 101 ; Fann. 
Brit. Ind., Kept., p. 222, fig. 59, p. 221. 

Eighteen specimens. 

[Very common wherever there is sand, but they are hard to catch, 
as they dive below the surface at the first sign of danger, woxkiiig into 
the sand as a snake goes into a hole. They can only be obtained by 
following up the faint tracks that they leave on the surface of the sand, 
and digging where the track comes to an end. They are said to be very 
numerous round Chaman. They are in great request among the natives, 
who fiy them alive in a closed vessel and thus obtain from them a 
burnt oil of nauseous appearance which is believed to be of great value 
in impotence.] 

OPHIDIA. 

Family Glauconiidse. 

26, Glauconia hlanfordt, Boulenger. 

Gl(Mconia hlanfordif Boulenger, Faun. Brit. Ind., Eepfc., p. 243, fig. 72 : Brit, Mxis. 
Cat. Snakes, I. 66. 

[Two' specimens found beneath a r-ock which was being lifted to 
build the last boundary pillar, on the highest peak of the Koh-i-malik 
Biah, 5000 feet, 16th April. They were of a pink colour in life, and 
■^riggied very actively.] , ■ - ■ 

J. IL 72 ' "■ 
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Familj Colubridse. 

24. Lytorhynchus ridgewayi, Boulenger. 

Zytorhynchus ndgewayi, Boulenger, Ann. Mag. Nat. Hisfc. ("v) XX, 1887, p. 413 ; 
Trans. Linn. Soc. Zool. (ii) V. 1889, p. 102, pL xi. fig. 1 : Brit. Mus. Oat. Snakes 

Tlie sulb-ocular (so-called) poison-gland is well developed, and is of 
different consistence, to the naked eye, from the upper-lip gland. 

[One specimen caught alive at Saindak, 3000 feet, had a note- 
worthy resemblance to an EcMs carinata caught at the same time and 
place.] 

25. Lytorhynchus maynardif n. sp. Plate XIY. 

Snout pointed, moderately long. Eostral large ; viewed from 
above it is anchor-shaped, the narrow beam of the anchor separating 
the inter-nasals in about two- thirds of their extent, and the flukes of 
the anchor embracing the nasals and first upper labials ; viewed from 
below it is shaped like a pointed shovel, the posterior edge of the shovel 
being conspicuously notched in the middle line to receive a leaf-like 
process of the naental shield. Nostril a long, narrow, oblique chink 
A pair of prae-frontals : frontal not quite three-fourths the length of the 
distance between its anterior edge and the tip of the snout, rather more 
than three-fourths the length of the parietals, anteriorly more than 
twice the greatest breadth of the supra-oculars. Two loreals, the ante- 
rior small. A ring of small scales surrounding the eye, of which two 
are prge-octilar, two post-ocular, and three subocular. Temporals 2 + 2, 
the posterior hardly larger than the adjacent scales. Seven upper 
labials, none of them entering the eye : ten lower labials, four of which 
are in contact with the anterior chin-shields : mental trilobed, the 
middle lobe fitting into the notch in the posterior edge of the rostral : 
two pairs of chin-shields of about equal size. 

Scales smooth, in nineteen rows, not including the ventral scutes. 
Tentrals rather acutely augulated on either side, about 192 : anal 
divided : sub-caudals about 55. 

Odours iu spirit : cream-colour with a faint pinkish flush on the 
dorsal surface, and with a close series of large transversely-oblong 
brownish-black patches or bars : along either side a series of small 
lighter spots alternating with the dorsal bars: frontal and parietals 
almost entirely blackish-brown, the colour being continued down the 
nape, in the middle line, as a broad stripe : a narrow dark line through 
the eye and temple. 

The largest perfect specimen measures at* least fifteen inches, of 
which the tail makes about inches. 
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The STihoctilar so-called poison-gland is well developed. 

One of the specimens, although only about y\ in. in diameter at the 
throat, has swallowed a Scapiira of our new species more than seven 
inches long and nearly half an inch in diameter. 

Four specimens. 

[Near Eobat I, 4500 feet, in May. The colour in life was strildng, 
the general colour of the upper surface being bright salmon with 
blacMsh-brown bands.] 

26, Zamenis diadema^ EusselL 

Zamenis diadema^ Bonlenger, Fauna Brit. Ind., Bept., p. 32S : Brit. Mus. Oat* 
Snakes, I. 411 : Werner, Yerh. zool. hot. Ges. Wien, XLY. 1895, p. 18. 

The subocular ‘‘ poison-gland ” is very large. 

[Nine specimens caught between Lijji Talao and Barabcbali, 2400 
to 4500 feet.] 

27. Zamenis KaTeUm% (Brsindt). 

Zamenis hareliniij Bonlenger, Faun, Brit. Ind,, Bept., p. 326 : Brit. Mus. Cat. 
snakes, I. 401. 

The subocular poison-gland is more than twice the length of 
the eye. 

28. Zamenis rliodomchiSyA mi, 

Zamenis rhodorhachis^ Bonlenger, Brit. Mug, Gat, Snakes, I. p, 398. 

Zamenis ladacensis, Bonlenger, Faun. Brit. Ind., Kept., p. 326, 

The snhocular “ poison-gland is large. 

[Fifteen specimens between Ga25ichah and Eobat I. None had 
red stripes. Scales fine brown, with green edging. They were sniti by 
the natives to be poisonous, but they were not fierce.] 

29. Taphrometopum lineolatum^ Brandt. 

Coluber (Taphrometopon) lineolatuSy Brandt., Bull. Ac. Sci. Petorab. III. 1837, 
p. 243. 

Taphrometopon UneoJafum, Boulenger, Brit. Mua. Cat. Snakes, IH, p, 151 
Blanford, Zool. E. Pers. II. p. 422, 

The subocular poison-gland ” is well developed. The stomach of 
one specimen contained a small passerine bird. 

[Nine specimens between Barabcbali and Eobat, about 4500 feet. 
The colour of one specimen in life grey-yellow with tine black dots 
in two rows along the back ; a black line running backwards from 
each eye.] 
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Family Viperidae. 

Eristicophis, n. gen. 

Head very distinct from neck, covered witk small feebly-imbricafce 
scales : eye small, with vertical pupil, separated from the labials by 
small scales : nostril directed upwards and outwards, forming a valve- 
like slit at the summit of an enlai’ged nasal, the nasal separated from 
the rostral by an enlarged rostro-nasal shield. Body cylindrical, scales 
in 23 to 24 rows, with simple (ie., non-serrated) keels, the keels not 
extending to the tip of the scales : lateral scales varying in size, not or 
hardly smaller than the dorsals, and hardly oblique : ventrals with a 
well-defined keel on either side. Tail short, sub-caudals in two rows. 

In Mr, Boulenger’s Key (Cat. Snakes Brit. Mus. Yol. HI. p. 465) 
this form finds a place in Section II, with Vipera, BJcMs, OerasteSf <&c. 
It does not, however, fit into any of the three sub-sections of the Key ; 
since, while it has the lateral scales not, or not noticeably, smaller than 
the dorsals, and the keels of the scales not serrated, and the sub-caudals 
in two rows, it has the ventrals angulate laterally— -more sharply 
angulate even than Oerastes, 

We are indebted to Mr. G. A. Bonlenger, F.R.S., for the opinion 
ib-Oft filiis Yiper is' worthy; of generic rank, 
v We are also much indebted to Mr. Boulenger for facilities afforded 
to one of the authors of this paper for comparing specimens. 

80. UristicojpJiis Macmahonii, n, sp. Plate XY. 

Snont square, even emarginate by reason of the projection of its 
wing-like angles and of the slight dorsal concavity of the middle line. 
The rostral region is covered by 5 scales, the surfaces of none of which 
are visible from above : these scales are disposed as follows : — (1 ) a 
true rostral hounding the mouth, concave, horse-shoo-shaped, from two 
to three times as broad as high ; (2) above and on either side of 1, a 
pair of pear-shaped scales with projecting edges and concave surface, 
forming the wing-like angles of the snout ; (3) between 1 and 2, a pair 
of little scales hardly differing from those that] form the general invest- 
ment of the head. The tips of these last are sometimes visible from 
above. 

Xostrils large, valvular, directed upwards and backwards, pierced 
in the upper and posterior angle of a large nasal. 

Scales of the head hardly imbricate, strongly carinate, none of them 
enlarged except one above either nostril and one at either outer angle 
9? snout y in thirteen or fourteen very irregular x’ows between the 
eyes: four series of scales between the eye and the upper labials : at 
least five rows of scales between the nostril and the eye. 
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Foiii'teen or fifteen upper labials sligbtlj increasing in size from 
before backwai’ds : sixteen to eighteen lower labials, the first three or 
four times as large as the second, the rest slightly decreasing in size 
from before backwards : a pair of chin-shiekls, separated, especially 
posteriorly, by a distensible scaleless space : mental acutely triangular. 

Scales of the body strongly keeled, aiTanged in very regular 
transverse rings, 23 to 24 in each ring, not including the abdominal 
scute. Although the scales are imbricate, yet their imbrication is 
rendered obscure by the presence of a good deal of naked.skin both 
between the rings and between the individual scales of each ring.. 

Yentrals about 140 to about 150, conspicuously angled on either 
side. 

Tail about half again as long as the head, with sub-caudals in two 
rows, on about the distal half becoming quite similar to the rather 
strongly imbricate scales on the other surfaces of the posterior half 
of the tail. The tip of the tail is formed by a single conical scute. 

Colours in spirit : dull dirty sandy grey, with a row of small black 
and white blotches (seldom involving more than 2 or 3 scales) along 
each side, these being much’ more distinct in the young : some dark 
peppering above and at the sides, also most marked in the young. 

The length of the largest perfect specimen is about two feet; 

Six specimens. 

[Amirchah, 30th March, 3300 feet, Zeh, 1st April, 2500 feet, 
Drana Koh, 2nd April, Rohat I., May, 4300 feet. The largest, measur- 
ing 25*5 in., was heard making a veiy loud continuous hissing, as we 
left Camp Drana Koh at night ; and it raised its head six or eight 
inches from the ground and struck at my stick when, after searching 
for it with a lantern, I advanced to kill it. 

All were found on sand with which their colours harmonized well. 
In confinement they fed freely on lizards, hut did not live long. 

In life tliey were of a rich reddish sandy brown- colour, and the 
spots along either side of the back were dark brown with a nearly- 
complete white marginal ring.] 

31. EcMs car inata {Bchneid.) 

Edits carimtus, Boiilenger, Brit. Mas. Oat. Snakes, YoL III. p. 505. 

Echis carhiata, Boulenger, Fauu. Brit. Ind , Kept., p. 422. Matschie, Vuool, 
Jahrbucli., Syst., etc., Y. 1890-91, p. 617. Feracca, Boll. Mas. , Torino, IX. 1894, 
No. 167, p. 17. ■ 

[Common along the line of march from Lijji Talao to the Persian 
Frontier.]. 



666 


F. ¥mn r-^Afghan^^BalucJi Birds. [No. 4, 

We should like to meutiou here that Dr. Turnbull and Colonels 
Holdich and Wahab, who were delimiting the Perso-Baluch Frontier 
simultaneously with the operations of the Afghan-Baluch Commission, 
also made a small but valuable collection of Reptiles. Among these, 
besides many of the species already mentioned, were two fine specimens 
of Agama we^aZo?^ya3'‘Giinther, and a large specimen of Lytorhynchus 
ridgewayi Boulenger.* 

We may also note here that Buhhfliams mamlarius Blyth, has 
been found in a small collection from Chitral made by Assistant- 
Surgeon F. J, Daly. 



List of the Bifds collected hy the Afghan-Baluch Boundary Commission of 

1896. — By F. Fii^h, B. A., F.Z.S., Bejputy Superintendent of the 

Indian Museum^ 

[ Bead Beoember 2nd, 1896. ] 

Dr. F. P. Maynard brought home from tbe Afghan-Balueh Boun- 
dary expedition a fine series of well-preserved bird-skins, but as they 
all belong to well-known species I shall confine myself to giving a 
nominal list, in which I follow the nomenclature and arrangement of 
the Bird volumes of the Fauna of. British India series so far as these 
have progressed, and elsewhere as far as possible those of the British 
Museum Catalogue. 

For a general account, with map, of the country traversed, 
the account of the Reptiles collected by the Commission, appearing in 
the present number of the Society's Journal, (Yol. LXY. Pt. II, ISTo. 4. 
p. 550) may be consulted. Herein Dr. Maynard states that most of tbe 
birds were shot round about Sahib Zada Kili, a village at the 
northern end of Shorawuk, in Afghan territory. 

Dr. Maynard also informs me that most of the specimens were 
obtained by Lieutenant F. 0. Wehb-Ware of the 7th Bombay Lancers, 


List of the species collected. 


1 . 

Corvus coram. 

7. 

Pratincola maura. 

2. 

Oorvus umbrinus. 

8. 

Saxicola albinigra. 

3. 

Pica rustica. 

9. 

Saxicola desertL 

4. 

Prinia lepida. 

10. 

Ruticiila eonjihronota. 

5 

lankis mUatiMe, 

11. 

Buticilla rufiventris. 

6. 

Lanius isalellinus. 

12. 

Cyanecula suecica. 
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13. Bhodospim obsoleta, 

14. Bmberiza biichananu 

15. Ptyonoprogne obsoleta, 

16. Motacilla alba. 

17. Motacilla personata. 

18 . Motacilla ^feldeggii, 

19. Motacilla citreola. 

20. Alaemon desert orum. 

21. Qalerita cristata, 

22. JDendrocopus sindianus. 

23. Ooracias garrula, 

24. TTpupa epops, 

25. Oaprimulgus mabrattensis, 

26. Athene hactriana. 

27. Neophron ginginiamis. 

28. Milvus migrans. 

29. Circus macrurus, 

30. Buteo ferox, 

31. Accipiter nisus, 

32. Tinnuncuhis alaudarius, 

33. Golumha intermedia, 

34. Fteroclurus senegallus. 


35. Pterocles arenarius, 

36. Pterocles coronatus, 

37. Gaccabis saxatilis chuhar, 

38. Ammoperdix bonhami. 

39. Houbara macgueenii, 

40. Cursorius gallicus. 

41. Sarcogrammus indicus, 

42. Nurypterus lucm'us. 

43. OcMhodromus geoffroyi, 

44. OcMhodromus mongolus, 
45» AegialiUs duhia, 

46. Himantopus himantopus* 

47. Helodromas ochropus, 

48. Qallinago galUnago* 

49. Tachyhaptes minor, 

50. Gasaroa rutila, 

51. Anas hoschas, 

52. Mareca penelope. 

53. Nettion crecca, 

54. Spatula clypeata, 

55. Nyroca africana, 

56. Fuligula fuUgula, 


In addition to these a pair of legs of a goose were brought, appa- 
rently of a Grey-lag. A sand piper (with yellow legs) was shot, but is 
not apparently in the collection. 
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Allephants hrmidtUj 661 
Acanthephym^ Oi? 

„ armata, var. fimbnaia, 93 

„ hrachytehoniSi 93 

„ aii^tata, 88, 94 

„ curtirostriSj 94 

Acanth eph tEin.ic, 93 
Acanihot'’arpnii, 138 
Acantlimlactiflufi cantons, 658 
ACANTllOPTKEYGir, 311 
Acciplter nisus, 567 
Acer caudatnm, 115 
^ „ PapiJio, 115 
5 , pecfirwtmn, 115 
Achirns ajanea, 329 
„ ociilus, 329 
nuibraiilisj 329 
Acridinm, 540 
Aoeonurid.e, 315 
Acnypama phiHppinense, 311 
Actxa granuhita, 172 
Actwomorplia, 135, 165, 166, 170, 172 
^ „ tapiiluhcs, 172, 173 

„ mornm, 172, 296 
Actinia, 633 
Adi It min cirrhosa, 12 
Aega, SS, lOS 
j, venfrosa, lOB 
Aegifiliiis duhia, 567 
A.k«i»/K, 106 
Agmm i sole pis, 555 

,, wegalunijx:, 506 
„ mt.pfa, 555 
AGAMIl'KfJ, 555 
Agamura cruralis, 554 
„ persira, 554 
Afacmon dvsertoruiU; 567 
Alhvnea dors i pcs, 290 
ALKiHH;!f:p!rALii>if5, 334 
Aiepoccpholns, 334 

„ hicolor, 334 

„ hi an ford i, 334 

cdentulus, 334 
AllopJujlus, 420, 422 
„ Cobhe, m 
„ kmaitts, 423 
,, oniitrophioides, 423 
AMhigopuB {trctocephahiB, 320 
Amfwjperd honhand, 567 
113, 384 


Ampelocissus, 385 

„ Arnottiana^ 112 

„ harhata, 388 

„ cinnamo7iea ,Z90 

„ gracilis, 389 

„ polystachya, S90 

„ thyrsifiora, 391, 392 

AmpelopsiSfZS^ 

„ Cantoniensis, 398 

,, compositifolta, 392 

„ Siiwdayanci, 112, 113, 397 

„ Xeil gherrensis, 113, 397 

Amphiprionickthys apistns, 313 
Anacantiiini, 321 
An AC A EDI AC E^, 117, 459, 512 
Anacaediae, 460 
Anacardium, 460, 479 

„ occidentale, 479 

Anas hosckas, o67 
Anauxanopetalum Schwenlcii, 489 
Anoectocliil^s, 124 

„ Grij^lthli, 125 

„ Boxhiirghii, \2S 

* „ sikkionensis, 124 
Anomola, 99, 102 
Anomcra, 135 

Antigonia, B16 

„ capros, 316 

Aphania, 420, 425 

„ Damira, 425, 426 

,, montana, 425, 426 

„ pnucijuga, 425 

AphorisUa, 330 

„ gilesii, 330 

„ seplemstriafa, 330 

„ trifasciata, 330 

,, wood-masoni, 330 

Aphyllo7*chis, 128 

* „ parvifiora, 128 
Apistns lewogaster, 313 

, , tracMno i des, 313 

Aporetica iernata, 423 
Apterab, 483 ^ 

Aquilicia Ottilis, 415 

„ Samhmina, 41^ 

Aranens marinus, 217 
Arcania, 135, 165, 167, 171, 201, 262 
„ erinaceus, 264, 268 

„ gracilipes, 262, 264, 270 

,, granulosa, 266 


.570 


Indess. 


Arcania Isevimana t 26S 

„ novemspinosaj 264, 267, 268 

„ „ var. astern, 266 

„ orientaliSi 263 
„ ptdcherrimaj 264, 269 
„ quinquespinosa, 263, 266, 268 

„ septemspinosai 263, 264, 265, 

268, 269 

5 , 5 , var. gracilis, 266 

„ tiibercihlata, 

,j 7mdecionspinosa, 264, 266, 267, 
268, 269 

Arctus, 98 

„ Tuhens, 98 
Argyropelecus, 331 

„ hemigymnus, 331 
Aeistjiina, 91 
Aristwus, 91 

„ crassipes, 91 
„ semidentaius, 91 
Arnoglo&suSf 327 

„ hrevirietis, 327 
„ ' macrolophus, 327 

Arytera, 421, 446 
„ Uttoralis, 446 
„ var. majm', 446 

Astacidea, 96 
A Cranium insigne, 493 
AfitroppMlum, 489 
Ateleopodidje, 327 
Ateleopus, 327 

„ indic'uSf 327 
Athene hactriana, 667 
Anlarches miliaris, 640 
Aidastomomorpha, 335 

„ pliosphtyrops, 335 

Avicula zebra, 520 
Axiidjb, 97 

Bartsia, 59, 60 ^ 

„ Gymnandra, 59, 64 

Bathybembix ivoodmaso-ni, 529 
Bathyclupea, 334 

„ hosJcynii, 334 
Bathygadus, 326 

„ cavernosm, 309 

„ cottoides, 326 

,, furvescens, 327 

„ longifilis, 326 

Baihymyrm, 337 

„ echinorhynchus, 337 
Bathyonm, 323 

„ glutinosus, 323 
Bathypercis, 317 

„ platyrhynchus, 317 

Bathypterois, 332 
* „ atricolor, 306, 332 

„ gueniheri, 332 
„ insularwn, 332 
Bathyserwla, 315 

„ cyanea, 315 
Bathytroctes, 334 


Bathytroctes microlepis, 334 
„ squamosus, SS4 
BelUdilia, 166 
Bembrops, SIB 

„ caudimacula, 317 
„ platyrhynchus, 317 

Benthesicymina, 91 
Bentheuphausia, 90 

„ amhlyops, 88, 90 

Berchemia calophylla, 375 
BERYCIDiE, 314 

* Blachia viridissima, 453 

* Boopsetia, 305, 329 

* „ wmbrarwn, 305, 329 
Bouea, 459, 460, 464 

Brandisiana, 465 
burmanica, 464, 465, 466 * . 

„ var. microphylla, 4B5 
diver sifolia, 465 
Gandaria, 466 
macrophylla, 464, 465 
microphylla, 4B5 

myrsinoides, 465 ’ 

oppositifoUa, 465, 466 
Brachypleura, 327 

„ manthosticta, 327 
Beachyura, 102 
Branchipus, 638 

* „ hengalensis, 538 

„ ruhricaudatus, 538 

„ torvicornis, 538 

* „ (Streptocephalus) bengalen^ 

sis, 538 

Brephostoma, 312 

„ carpenteri, 312 

Buchanania, 460, 462 

„ acuminata, 463, 464 

„ arbor escens, 464 

„ a.uriculata, 496 

„ hancana, 464 

„ fiorida, 462, 463 

„ „ var. lucida, 464 

„ „ „ petiolaris, 464 

• „ lucida, 464 

„ macrophylla, 495, 496 

„ palembanica, 464 

. „ petiolaris, 464 

„ platyneura, 462 

„ polyhotrya, 464 

„ sessilifolia, 462, 463 

,, splendeihs, 462 

suhohovata, 464 
Bulbophyllum, 119, 120, 121 

„ cylindricum^ 118 

* „ gracilipes, 119 

„ leptanthmn, 118 

„ parvulum, 118 

„ xylophyllum, 120 

Burhidgea, 297, 298 
„ nitida, 297 
Buteo ferox, 567 
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(Jaccahis saxalilis cKul'm', 567 
Valanthe, 121 

„ Marmii^ 122 

* „ Wlittea^ia, 121 

Calappa, 135, 137, 138, 139, 140, 149, 

152, 153, 174 
„ cristata, 145 

„ depressat 148 

,, exanthematom^ 141, 146 
„ fornicat<tj 141, 142 

„ galluSj 140, 146 

„ guerini, 144, 145 

,, kepatica^ 141 142, 144 

„ lopkos, 141, 144, 145, 148 

„ philnrgius,!^!^ 14:^ 

^ 140, 147, 296 

„ sandwichien, 143 

„ spiwosissima, 141 , 144 

,, tuberculata, 143, 144 

„ tuberculosa, 143 

^ „ xoood-masoni, 140, 148, 296 

Calappidje, 103, 134, 135, 136, 137, 138, 
139, 164 

Calappibea, 137 
(Jalappiens, 137 

CUlappinje, 135, 136, 137, 138, 139 
Calappinea, 134 
Calappoida, 138 
CalastacuSf 97 

* „ investigatoris, 88, 97 

„ stilirostris, 97 

Calcinus, 517, 518 

„ elegans, 518, 519 
„ herbsti, 5 \ 8, bl9 
„ tibicen, 519 
Calliana^sid^, 97 
CalUdactylus, 167 
Callimiymus carehares, 320 
CallorJiynckus, 311 
Calocaris, 97 

„ macandreas, 97 
Caloi^s, 42, 45, 46, 47, 48 
„ versicolor, 42 
Camara, 139 
Camhessedea, 465 
Campnosperma, 461 494 

„ auriculata, 494, 495, 497 

„ Griffi,thi% 494, 496, 497 

,, macrQphylla,*4,9B, 496 

,, WalUchii, 494, 495, 496, 

497 

Canariwm Sajiga, 453 
Cancellm anatum primus, 219 
„ „ secundus, 217 

„ „ tertius, 202 

Cancel* americanus, 154 
„ anatum, 245 

,, astuius, 280 

„ ealappa, 142 
„ calappoides, 142 
, ' „ amcellm^ 239 


Cancer traniolaris, 231 
i, cylindrus, 271 
„ dorsipes, 277, 278 
„ erinaceus, 268 
„ frascone, 277 
„ gallus, 146 
„ glnbosus, 243 
„ globus, 24s8 
„ hepaticus, 142 
„ heracleotious,i>142 
„ inconspectus, 145 
„ lopkos, 144 
„ lunariSy 154, 155, 158, 161 
„ pkilargius, 145 
„ plkatus, 180 
„ porcellanus, 248 

„ punctatuSy2Q2 
„ quadridens, 277 

„ septemspinosusy 2dS 
„ tuberculatm, 142 
,y victory 164, 160 

CapkyrUy 274 * 

Capnites, 21 

Caprimulgus inakrattensis, 567 
Caracanthiis apistus, 313 
Carangidj!, 315 
Carcinaspis, 186 
Oardiospermum, 420, 421 

„ canescensy 422 

„ Halicacabumy 421 

„ microcarpum, 422 

Caridea, 92 
Cmarca rutilay 567 
Cassine discolor, 341 
Catapagurus, 517, 524 

„ australis, 525 

„ ensifer, 525 

* „ muricatus, 518, 524 

Cataphracti, 320 
Catha Bentkami, 353 
Gatopsilia, 42, 43, 44, 46, 47 
Cautleya, 297, 299 
Geanothus asiaticus, 377 
Celastrina, 465 
Celastrinea, 341, 360 
Gelastrine*®, 339 
Celastrus, 340, 352, 354 
„ bivalviSy 342 

Ohampioni, 353 
„ robustus, 355 

Ceniropristis investigatoris, 311 
Gentroscyllium, 308, 310 

„ ornotum, 308, 310 

Gentrotrachelm asmussii, 557 
Ceramodactylus affinis, 554 
Cerastes, 564 
Cerastias, 818 

„ bispimsus, 318 

Cerithium, 620 
Chsetodon triangulum, 312 
ChailMia, 514 


572 


Index. 


ChaillePia midamunica^ 515 
„ Beccariana, 516 

„ defiexifoUa, var. tomeniosa, 515 

„ Griffithii, 514, 515 

,, Hafferianar 514 

„ Eoolceri, 614, 516 

„ Laurocerasus, 514 
^ „ sefosa, 514, 515 

„ temdfolia^ 514 

^ „ tmsdafa, 615 

CHAILLETIACE.i), 514 
Chalimirm hii^piduSf 326 
Ckam^psodonj »^16 

„ vorax, 316 

ChascG.no'psetta, 327 

„ lugubriSi 327 

Ghauliodm^ 332 

„ 'pammelaSj 332 
„ sloaniij 332 

Chaunax, 318 

„ pictus, 318' 

Chelidoperca^ 311 

„ investigatorig, 311 
ChiasmodoUf 
Chiasmodus, 317 

„ niger^ 317 

Chimsera, 311 

„ monstr'osa^ 311 

Ghimmridfe, 311 
,01ilorophthalmu8y 307, 332 

„ ewniger, 332 

Ohondropterygiij 310 
Circus maci'urus, 667 
Cirrhopetalum Btierianum.f 118- 
Qissus, 387, 395, 408 
„ adnata, 110, 398 

„ angihlata, 110 

„ aristafa’, 398 

„ auriculata, 403 

„ barhata, 112 

„ cantoniensis, 398 

„ carnosa, 403 

,, cerasiformis, 400 

„ cinerea, 403 

,, cor data, 398, 400? 

„ crmata, 403 

,, discolor, 399 

„ diversifolia, 398 

„ ednlis, 398 

„ elegans, 392 

„ glaberrima, 401 

„ hastata, 401 

„ Himalayan a, 112, 113, 397 

„ involucrata, 408, 409 

„ japonica, 403 

„ lanceolaria^ 395 

„ molUssima, 402 

„ muricata, 395 

„ Heilglierrensis, 113 
„ novemfolia, 404 

„ ahtiisifoUa, 40Z ... 


Cissm pmitdgona^ 406 
„ pubiflora, 303^ 

,, pyrrhodasys, 398 
„ quadrangularis, 39S 
„ repanda, 110 
„ repens, 400 
„ spicifera, 389 
„ thyrsiflora, 391, 392 
,, trifoliata, 403 
„ tuber culata, 395, 396 
„ vitiginea, 110 
Cleisostoma, 123 

* „ armigera, 123 
OUbananus, 518, 520, 524, 534 

„ padavensis, 517, 518, 520 
Clupeim, 334 

G^lorhynchus fiabellispinis. 324 
„ investigator is, 325 

„ parallelus, 324 

„ quadricr (status, 325 

Coloconger, 337 

„ raniceps, 337 

Coluber lineolntus, 663 

„ (Taphrometopon) lineolatus, 563 
CoiiUBRIDJE, 562 
Ccluhrina, 371, 377 

* 5 , anomala, 377 

„ asiatica, 377 

„ capsular is, 3^7 

„ javanica, 377 

Qolumba intermedia, 667 
Composite, 450 
Oongromursena, 337 

„ longicauda, 837 

„ macrocercus, 337 

„ musteliceps, 337 

„ nasica, 337 

,, squaliceps, 337 

Oonnnrus JacJcianus, 449 
OONVOXiVULACEJE, 536 
Convolvulus, 638 

„ candicans, 537 

„ tenellus, 538 

Coptis, 61 

Coracias garrula, 567 
Corallorhiza, 118, 119 
Ccrvus corax, 666 
„ lomhrinus, 566 
Oorycodus, 274 

Corydalis, 12, 14, 19, 20, 29, 41 

„ adiantifolia, 17, 18, 39, 40 

„ Adrieni, 37 

„ adunca, 17, 39 

„ albicaulis, 39 

„ aljpestns, H, 21 

* „ Balansm, 25 

* „ balsamijiora, 41 

„ Boweri, 15, 27 

„ cachemiriana, 14, 18, 22 

„ cashmeriana, 22, 23 

„ , var. brevicQvnu, 
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Corydalis cashmerianaj var. ecristata, 22 
„ „ „ tijpica, 22 

j, casimiriana^ 15, 27, 29 

„ chaerophylla, 16, 31, 32, 33 

„ Cla-rhei, 16, 84 

,, ' claviculatai 2B 

,, conspersa, 34 

„ cornuta, 16, 31, 32 

„ crassifoUa, 17, 41 

^ „ crispa, 36, 18, 30, 36 

„ crithmifoUay 15, 26 

„ cnrvifloray 22 

* „ cyrtocenU'a, 14, 19 , 20 

„ danmsica, 19, 20 

„ JDavidi, 25 

„ decumhens, 31 

„ Delavayi, 24 

„ diphylla, 14, 19, 20, 21, 27, 28, 

29 

* ,, JDrakeana, 31 

=» „ dxhbia, 17, 34, 36 

,, DutMei, 16, 33 

„ „ yar. silchimmsis, 33 

„ >» „ typica, 33 

„ elegans, 16, 33, 34 

„ erecta, 31, 32 

„ Falconeri, 15, 26 

„ Fedtsckeit'koana, 41 

„ Jilicina, 15, 30 

„ jiliformis, 28, 29 

fiabellata, 17, 18, 39, 40 
„ jlaccida, 14, 18, 25, 31, 36 

„ Franchetiana, 16, 34, 35, 37 

„ geraniifoUa, 16, 33 

„ Gortschakovii, 17, 26, 35 

,, Qovaniana, 16, 33 

„ gracilis, 29 

^ „ gramirea, 14, 23, 24 

„ Griffitkii, 19, 20 

„ Hamiltoniana, 19 

„ Remsleyitna, 29 

„ Hendersovii, 15, 26, 27 

„ Hoffmeisteri, 38 

^ „ Hookeri, 16, 34, 36 

,, incisa, 29 

„ juncea, 15, 24, 31 

* Kingii, 16, 30 

* j, Laelia, 14, 18, 25, 36 

^ „ lathyroides, 14, 23 

,, latifiora, 17, 37 

j, Ledehouriana, 19, 20 

„ leptocarpa, 14, 25 

linenrioidfs, 24 

,, longipes, 15, 19, 27, 28, 30 

macrocenfra, 19, 20, 21 
„ meifolia, 17, 18, 34, 36, 38 

„ var. sikkimensis, 36 
„ n » typica, 36 ^ 

„ molw.'ea, 36 
„ Moorcroftiana, 17, 34, 35 

jj mucronifera, 15, 26, 27 


Corydalis nana, 17, 32, 37, 38 

„ opMocarpa, 17, 18, 25, 89 
„ oxypetala, 22, 23 

„ pachycentra, 22 

„ paeoniaefolia, 23 

panicuUgera, 41 
„ pauciflora, 21 

„ „ yar. latildha, 21 

„ „ „ parvijiora, 21 

„ persica, 14, 19, 20 

jj polygalina, 14, 24 

,, Praftii, 24 

„ pulcheJla, 17, 37 

„ raceinosa, 23 

„ ramosa, 16, 30, 31, 37, 38 

„ „ var. 31 

„ „ „ glauca, 32 

,, >7 )} riart/a, 38 

„ j» }» typica, Bl. 

„ „ „ vaginans, 32 

„ rupestris, 17, 19, 38 

„ rutaefoUa, 19, 20, 21 

„ scandens, 12, IB 

„ Pchelesnoiciana, 17, 39, 40 

„ Semenovii, 36 

„ Bewerzovii, 19, 20 

„ sibirica, 28, 29, 31, 32 

„ „ yar. intermedia, 33 

„ Btracheyi, Vl ) B2, B7 

„ „ yar. ecriafata, 38 

,, ,, „ typica, BS 

„ straminea, 35, 36 

„ streptoearpa, 39 

„ stricta, 17, 38, 41 

„ temulifolia, 41 

„ thyrsijiora, 17, 26, 35 

„ Uhetica^ 16, 18, 26, 33 

„ tongolensis, 28, 29 

„ trifoliolata, 14, 22 

„ triternata, 14, 25 

„ mginans, 32 

„ verticillaris, 20 

„ vesicaria, 41 

„ violacea, 36 

Corysanihes, 118, 128 

,, fornicata, 128 

* „ himalaica, 12S 
Gorystoibji, 103 
Oosmonotus, 289, 290, 291 

„ grayi, 292 

CoTTIDiE, 319 

* Oroftia, 298 

^ „ spectalilis, 298 

Cryptocnemm, 166 
Cryptosoma, 135, 138, 139, 151 
„ granulosum, 152 

Gucullaria, 41 

Cupama (indeterminata) 444 
„ acuta, 446 

„ adenophylla, 446 

„ fuscescens, 447 


Cu^ania fuscidulay 445 
j, ' gldbrata, 444 

„ Gri^thiana^ 444, 445 

„ He?/m,'447 

JacJcianaj 449 
j, Lessertianaj 448 

,j pallidula^ 445 

„ pleuropteris, 444 

- „ 5 , . var, apkulata, 444 

J, »» 5) 444 

5, regularise 444 

„ sumatrana, 448 

Cursorius galUcus, 567 
Cyanecula suecica, 666 
Cyclodorippee 134, 135, 274, 286 
CycloeSj 151 

„ granulosa^ 152 
Cyclometopa, 103 . 

CymononiopSe 135, 274, 275, 286 
„ glaucomma, 287 
Cymonomus, 274, 286 
Cymopoliay 274 
CymopoluSy 274 
Cyn6glos8uSy BZO 

„ carpenteriy 330 
„ melanoptermy 330 
„ monopus, 330 

t ,, prmiiisus, 330 

„ versicolor, 330 
Cy^icapnos africana, 41 . . 

Oyttibjb, 316 
Dactylicapnos, 13 

„ thalictrifoUa, 12, 13 . 

Dactylopierus chirophthalmus, 320 
„ macr acanthus, 320 

Dalrymplea javanica, 4:^3 
,, pomifera, 453 

Danais, 45, 46, 47 

„ chrysippus, 42, 43, 44, 45 
„ genutia, 43, 44*, 45, 46 
„ limniace, 43, 44, 45, 46, 47 
Dec APOD A, 90 
Delias eucharis, 47 
Dendrocopus sindianus, 567 
Dentalium, 531, 532 
Dermaiorus, 323 

* „ melampeplus, 305, 323 

„ melanocephalus, 305, 323 

„ trichiurus, 305, 323 

DihrancMis, 3X8 

„ micropus, 318 

„ nasiitus, 818 

Dicentra, 11, 12, 41 

„ Macrocapnos, 11, 12 
„ 11 , 12 
„ scandens, 11, 12, 13 
„ thalictrifoUa, 13 
„ torulosa, 11, 12 ’ 

Diclytra scandens, 13 
Dicrolene, 809, 322 

„ introiiigm, 309, 322 


Dicrolene mtiUiJlUs, 322 
„ nigricaudis, 322 
* Didiceia, 118 

„ Cunninghami, 119 

Didymococcus Danura, 427 

„ v&ticillatus, 427 
Dimocarpus crinita, 436 
„ Longan, 435 

„ pupilla, 435 

„ undulatus, 435 
„ verticillata, 427 

Dineniatichthys, 322 

„ 322 

Diplacanthopoma, 323 

„ hrachysoma, 323 

„ rivers’andersoni, 323 

Dittelasma, 420, 424 
,, Rarah, 424 

Dodonsea, 421, 450 

„ angustifolia, 461 
„ aruhica, 451 
„ Burmanniand, 451 
„ dioica, 461 
,5 , heteropUyUa, 451 
„ microcarpa, 451 
„ pentandra, 461 

„ spathulata, 451 

,, viscosa, 451 
„ Wightiana, 451 

Dorippe, 135, 274, 276, 282, 286, 287, 289 
„ ashita, 276, 280, 281 

„ atropos, 277 

„ dorsipes, 276, 277, 279, 280 
„ facchino, 276, 278, 279, 280 
„ granulata, 277, 279 
„ nodulosa, 277 
„ polita, 277, 281, 286 
„ sima, 278 
„ quadridens, 277, 278 
„ quadridentata, 277 
Dobippid^, 102, 134, 135, 136, 273 
Borippidea, 273 
Doiu?piens, 273 
Dorippinje, 135. 136, 273, 274 
Dorippinea, 134 
Dracontomelum, 461, 613 

„ mangiferum, 513 
Drepanospermvm, 460 
Drimy carpus, 459, 461, 512 
„ racemosus, 513 
Dysomma, 336 

„ hucephalus, 336 
Dysmnmopsis, 336 

„ mueiparus, 337 
Dysoxylum hinectariformn, 115 
^ „ reticulatum, 114 

Bhalia, 135, 165, 166, 170, 185 
„ hituherculatq;, 188 
* „ ■ diadumena, 187, 296 
„ erosa, 186, 189 
„ Mlax, 187, 261 



Bhalia hypsilon^ 189 
j, min or ^ 188 

„ pfefferi, 387, 191 
„ quadrata, 3 88 
„ rhomhoidalis, 188 

* ,, sagiitijera^ 186, 188 

* ,, toood-masoni, 187, 188, 296 

„ (Phlyxia) erosa^ 186 

Bburnay 250 

JSccremanthus eximius, 44il 
Mchis^ 555, 564 

,, carmafa^ 562, 565 . 

ELxodendrony 340, 356 

„ glaucmn, 358 

* „ suh-7'otundumy 356 
BlasmonotuSf 100 

„ cylindrophthalmuSj 100 

ElymniaSj 43 

„ cendularisy 42 
5 , widiilariSj 43 
Bmhamma cordigera, 408 
,, heterantlm, 409 
Emheriza hv^hananif 567 
Bphyrma, 95 ^ 

„ Jioskyniij 95 
Epidendre/e, 118 

EpiDENDREARaM, 118 

Bpizoanthus, 527, 533, 535 
Ei'emias guthilata^ 558 
„ pprakOi 559 

,j veloXf 559 

Ena, 121 
^ „ clausa^ 121 
„ vittataf 121 
Brigolossmn^ 420, 424 
„ edule, 425 

„ riLbiginosum, 425 

^Eristicophis, 564 

* „ Macmahonii, 564 
Erycibej 536 

„ coriacea, 536 
„ festiva, 536 
„ fragrayiSj 536 
,, strigosa^ 536 

EuyoNiBiR, 97 
Eryoktid/e, 98 
Eryontidea, 98 
Erythropa^um scandens, 455 
Ethusa, 94, 102, 135, 274, 275, 281 
„ (indamanicay 283, 284 

* „ desciscens, 283, 286 

„ gracilipeSy 286 

„ Mica, 102, 282, 283, 284 
^ „ investigatoris^ 283, 285, 286 

„ orientalis^ 285 
,, pygmsea^ 282, 284 
^ „ (Ethmina) deaciscenSf 283, 286 

„ „ gracilipeSf 286 

,, investigatoriSf 283, 
285, 286 

Ethiidna, 103, 274, 281 


^Eihusma de^ciscens^ 283, 286 
„ gracilipeSf 103, 286 

* „ investigator is f 283, 285, 286 

Eublepharus macularius^ 566 
Eucopia^ 90 

„ ' australis, 90 
„ sculpticauda^ 88, 90 
EuCOPIIBiE, 90 
Eumelanorrlioea, 4iS^ 

Euonymus, 339, 343, 345 
„ adenophorus, 351 

„ JoapillaceuSf 342 

„ filiformiSf 343 

„ garcinifolius, 341 

„ Javanicus, 343, 344 

„ laeta, 343 

„ mamjnillariSf 350 

„ ovata, 349 

• „ sphaerocarpus, 344 

„ Sumatran us y 344 

„ timorensis, Z4i4s 

„ Wrayi, 343, 344 

Eupagurus, 517, 520, 522, 534, 535 
„ hernhardicSy 532 

" „ gacohii, 530 

* „ pergranulatus, 518, 520 

„ zebra, 517, 518, 520, 523 

EUPHAUSIIDiE, 90 
Euphoria chrysea, 437 
„ Danura, A27 

„ glahra, 4S4: 

„ Litchi, 435 

„ Longana, 435 

„ Nephelium, 436 
„ pupillum, 435 

j, undulaia, 435 

„ verticillata, 427 
Euploea, 43, 44, 45, 46 
Euprepocnemis nr. robusta, 540 
Eurypterus lucurus, 567 
Buzingibereae, 297, 299 
EuUgula fuUgula, 567 
Fumariace Ji, 10 
Gadix)^, 321 
Galacaniha, 100 

„ bella, 100, 101 
„ investigatcris, 100 
„ rostrata, 100, 101 

* „ trachynotus, 88, 100 
Galatheid 99 

Galerita cristata, 567 
GalUnago gallinago, 567 
GalluSy 139 
Gastonia Naluga, 415 
Gavialiceps, 336 

„ microps, 336 • 

„ tmniola, 338 

GECKONIDiB, 563 i 

Gennadas, 91 

„ parvus, 91 
Gerheria, 61 , 


Gerheria Sfelleri, 64 
Gilihertid JSfahiga, 415 
Qlanconia hlanfordi, 561 
GLAUCONIIDiE, 561 
GlaucotJloe, 516, 517, 535 
j, carinata, 535 
„ ^eroniij 535 
„ rosfmtaj BS5 
Glohha, ‘297,299 
G to, 460, 480 
„ Benghas, 480 

„ coarctatai 480, 482, 483 
„ 480, 481 

„ „ var, HeZ/en, 481 

„ 'petiolata^ 483 

„ Benghas, 481 

„ vclutina, 482 

^ „ Wrayi, 480, 482 
Qly^hocmngon, 92 

„ prionata, 92 

„ unguiculata, 92 

GLYPHOCBANGONiDiB, 92 
Gly^tojpetalum, 339, 344, 345 

„ quadrangulare, 345 

* „ Scortechinii, 345 

Glypto^Mdium, 309, 324 

,, argentewm, 324 

„ macropug, 324 

Gnatho^hausia, 89 

„ hrevispinis, 89 

„ Barsii, 89 

„ zoma, 89 

GOBIlBiE, 320 
Gobius cometes, 320 
Gonostoma, 331 

„ elongatum, 331 

„ microdon, 331 

Goody era, 127 

* „ Aiidersofiu, 127 

„ cor data, 128 

Gowania, 370, 371, 382, 384 
^ „ Andam.anicnj 382 

„ Brandisii, 383 

„ dasyantlia, 384 

„ denticulata, 384 

„ discolor, 383 

5 , Javanica, 382, 383 

5 , leptostachya, 382, 383, 384 

„ microcarpa, 383, 384 

' „ Nfpalcnsis, 3S3 

„ puhescens, 384 

,, Betinaria, 384 

„ tiliwfolia, 384 

Orimoiliea gregaria, 536 
Guaia, 167 
Guioa, 420, 443 
„ hijuga, 444 

fiiscidula, 443, 445 
„ „ var. glahrescens, 445 

„ pleuropieris, 443, 444 
n » var. Ujygai 444 


Qtiioa puhescens, 443, 445 
„ squamosa, 443, 444 
Gymnandra, 69, 60, 61 

„ altaica, 60, 64 

5 , armena, 66 

„ borealis, 59, 60, 64 

„ cashmeriana, 63 

,j denfata, 60, 64 

„ eloTigata, 60, 64 

„ glohosa, 62 

„ Gmelini, 60 

„ gracilis, 60, 64 

5 , integrifolia, 60, 64 

„ Koi'olhowi, 65 

,, hunmvarensis, 65 

5 , longijlora, 64 

„ minor, 60, 64 

„ oxmta, 60, 64 

„ Pallasii, 60, 64 

„ reniformis, 60, 64 

„ specfohilis, 65 

„ Stelleri, 60, 63 

„ stolonifera, 65 

Gymnapistus leucggaster, 313 
Gymnodactylus, 554 

„ Kachhensis, 554 

Qymnosporia, 340, 353, 354 

* „ Gurtisii, 353 
Eahenaria, 132, 134 

* „ Baheriana, 132 

* „ Byeriana, 133 

* „ juncea, 132 

j, leptncaulon, 133 

„ nematocaxilon, 132 

„ Braivii, 134 

* „ pseudophrys, 133 

Ealicmetus, 319 

„ ruber, 319 
Halieutsea, 318 

„ coccinea, 318 
„ fumosa, 318 
,, nigra, 318 
Haliporus, 91 

„ sequalis, 91 
Halosaurichthys, 336 
Halosauridje, 335 
Ealosaurus, 335 

,j ajUinis, 335 
„ anguilUformis, 336 
„ carwicatida, 336 

„ hos’kynii, 336 

„ mediorostris, 336 

„ parvipennis, 336 

Earpodon, 332 

„ squamosus, 332 
EarpulUa, 421, 451 

J, cupanioides, 451 

„ fraxinifolia, 452 

„ fruticosa, 452 

„ ' rupestris, 452 
„ thanatophora, 452 
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Heileni hypoglaiLca^ 398 
liKDYCHliOAlC, 399 
Helodromaii ochropu^i, 567 
Bemigyrosa longifoUa, 429 
Berfdpennius semidentatuSf 91 
Hbpatoida, 138 
MepatuSj 138 
Hephthocara, 324 

,» simum^ 324 
Bermmium^ 130 

„ miyustifoUum, 130, 131 

*' }5 angtistilabre, 131 

^ „ gracile, 131 

„ graminium^ 131 

* Jaffreyanum, 130 

„ orhiculare, 131 

* ti qninquelohum, 130 

BetcroUthadia, 136, 167, 171, 261 

„ fallaw, 261 

^Heteronucia^ 135, 166, 170, 177 

* „ vesiculosa^ 177, 296 
Himantopus himantopuSt 567 
Eippa dorsipeSf 290 
Hippocratea^ 340, 356, 360 

^ „ Andamanica, 357, 359 

„ Arnottianai 361 
„ harlata, 360 
„ Cmmngii, 357, 358 

,, disperma, 360 

„ enonymoideSy 360 

* „ ferruginea, 357 

„ Grahamii^ 361 

„ grandifiom, 358, 360 
„ , indica, 357, 859 
,, lanceolatay 358, 361 

j, macranthaf 357, 360 
„ ‘ Maingayi) 357, 361 

„ Bicoharica, 357, 359 
,, obtzm/oZia, 858, 360, 361 
„ rigida, 360 
„ tortuosa^ 360, 361 
„ voluMlis, 360 
Hippocrates, 840 
Holacanthus alternanSf 312 
^ „ „ var. meleagris, 303 

Holigarna, 459, 612 

„ albescens, 512 

„ albicans, 612 

,, Grahami, 512- 

„ Kurzii, 512 

„ longifolia, 512 

„ racemosa, 513 

Eolocentrum, 315 

„ punctatissimum, 315 
Hologlossa, 132, 133 
Homarids, 96 
Homolids, 102 
Eoplophorm, 94 

„ gracilirostris, 94 
Moplostethus, 814 

„ mediterranean f 314 


Eortus ScliOitt h ramie n sU^ 395 
Houbara macqueenii, 567 
Hydrozoa, 243, 245 
Eyoscyamus, 543 

„ Camerariij 543 

„ niger, 643 

„ ' pinnafifidus, 543 

„ reticulatus, 643 

Eypecoum, 10 

„ caucasicmn, 10 

„ chinense, 11 
„ leptocarpanij 10,. 11 

„ parvijlorum, lO 

„• pendulumylO 

„ pi'ocumbens, 3 0 

Eypericinea angustata, 404 
„ lucida, 463 

Eypopeltarion, 104 
Eypsicmn)etes, 316 
Eypsoplirys, 102 

„ superciliosa, 1 02 

nia, 165, 167, 187, 201, 260, 261 
Iliacantha, 167 
IniNs, 135, 166, 167 
Ilioida, 167 
lone, 120 

* „ intermedia, 120 
Tphiculoida, 167 

IpMcultis, 135, 165, 167, I7l, 256, 257, 
259 

„ spongiosus, 256 
Iphis, 167, 262 
„ novemspinosa, 267 
„ septemspinosa, 265 
Ipomoea, 537 ” 

„ eriocarpa, 537 
„ scindica, 537 
„ StocJcsii, 537 
Irina alnifolia, 

„ diplocardia, 441 
„ glabra, 441 
„ integerrima, 457 
ISOPODA, 106 

Ixa, 135, 165, 167, l7l, 259, 270 
„ canaliculata, 27l 
„ cylindrus, 271, 273 
„ inermis, 271, 272 
,, megaspis, 272 
Johnia coromandeliana, 367 
Junonia, 42, 43, 44, 45 ♦ 

Kolcoona, 339, 346 

* „ coriacea, 346 

„ littoralis, 346 

* „ Scortechinii, 346, 347 

Kurrimia, 340, 354 

„ calophylla, 365 

„ Maingayi, 355 

„ paniculata, 354, 355 

„ pulcherrima, 354' 

„ robusta, 355 

Lackrtids, 558 
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Indeie, 


liACKRTILIAy BBS 
328 

*, gmnfTieri, 328 

tagotiSf 57, 69, 62 

„ Irachystachyaf 62, 66 

„ hrevituhaf 62, 63, 65 

„ cashmeriana^ 58, 61, 63 

„ Clarheii 58, 61, 62 

^ „ cras8t/o?ta, 61, 63, 66 

,y decumlenSj 58, 61, 62 

„ glaucUf 58, 69, 60, 62, 63, 64 

„ „ subspecies australis^ 62, 

63, 65 

„ „ „ horealist var. 

Gmelinif 60, 
64 

n 91 9J if 

Fallasii, 60, 
64 

if 9) )i ft YS‘T» 

Sfellerij 60 

„ „ var. cashmerianat 63 

„ „ „ kunawarensiSf 68, 65 

■„ „ „ sihMmensiSf 67, 58, 

63, 65 

„ ,, „ PaUasii, 60, 64 

,, „ „ Btellerit 64 

„ „ „ typica, 60, 64 

„ globosa, 68, 61, 62 

„ Korolhowi, 62, 65 

„ hunawaremiSf 58 

„ Pallasiij 64 

* „ pharica, 61, 62, 66 

„ mmalanaf 66 

,, spectahiliSf 57, 68, 62, 65 

„ 8 teller i, 58, 60, 61, 63, 64 

„ stolomfera^ 62, 65 

Laniprogrammus, 309, 324 

„ fragilis, 324 

„ niger, 324 

Lanius isabelUnus, 566 
„ vittatuSf 566* 

Lantana, 42 
Leea, 384, 385, 409, 413 
„ aculeatat 414 
„ acuminata, 410, 415 
„ aequata, 410, 418 
,, amahilis, 416 
„ angulata, 410, 413, 414 
5 , aspera, 417, 418 
,, Hserrata, 415 
,, cineretti 411 
„ eoccinea, 417 
,, cordcsta, 109 
„ coridcea, 411 

* „ Curtisii, 4i0, 416 
„ diffusa, 41 7 

y, gigantea, 410, 412, 415 
„ grandifdia, 409, 411 
„ herhacea, 418 
■ ,, hirsuta, 419 


Leea hioia, 419 
„ horrida, 414 
,, javanica, 410, 418 
„ lista, 416 

„ latifolm, 409, 410, 411 
„ mat’rophylla, 411 
„ Malayana, 414 
„ OttiliSy 415 
„ parallela, 417, 418 

* ,, pauciflora, 410, 412 
„ polyphylla, 4l7 

„ rohusta, 410, 417, 418 
„ rubra, 410, 416 

„ Sambucina, 410, 412, 413, 414, 415, 
416 

,, „ var. hiserrata, 415 

„ sanguinea, 416, 417 
„ simplicifolia, 410, 411, 412 
„ Staphyiea, 412, 415 
„ sundiacOi 418 
„ tuherculO’Semen, 413 
„ viridiflora, 415 
Lepidopetalttm, 421, 448 

„ JacManum, 449 
Lepideprigla^ 319 

„ spiloptera, 319 [319 

„ var. longipinnis^ 
Lepisanthes, 420, 427 

* „ andamaniea, 427, 428 
„ cwneata, 427, 428 

^ „ Eunstleri, 427 

„ longifolia, 427 1 429 

„ montana, 428 

^ „ Scortechinii, 427, 429 

Lepistemon, 537 

„ leiocalyx, 537 
Leptoderma^ 335 

„ 7na crops, 335 
Lettsomia ornata, 537 
Leucosia, 135, 165, 167, 168, 200, 201, 
209, 234, 248, 254 
„ affinis, 224 

„ ohevertii, 225 

* „ corallicola, 212, 224, 296 

„ craniolaHsy 2\i, 261, 2Z2i 233, 

234 

„ „ var. Isevimana, 231 

„ cumingii, 214,, 226, 227 
„ cylindrus, 27 1 

„ elata, 214, 228 

„ erinacetis, 268 

„ fugax, 203 

„ globosa, 243 

„ hmmatosticta, 234, 229, 230 

„ hasioelli, 212, 222, 224 

„ longifrons, 212, 217, 219, 220, 

„ 221, 222, 228, 224 

„ „ var. neocledonica, 

218,219,220 

if „ if pulclimf^imUf 

219' 






Leuco^ia mucnlaia^ 234 

„ mnrgaritata, 214, 230 

„ wcinnomz, 212, 221, 222 

„ irt07‘esbien8is, 22Z 

,, neocatedonica 212, 218* 220 

„ obsc?tra, 223 

,, oUmifronSj 211 , 216 

55 „ var. unidentata, 216 

„ ornatn., 217 

„ paUiday 2X2,222,224^,22^ 

55 55 var. ohscura, 223 

„ parvimann, 223 

5 , perlata, 223 

5 , phyllocMra, 214, 235 

,5 jpo^tfa, 217 

„ ^abescens, 213, 233, 234 

,, pulcherrima, 219 

„ rhomboid alis, 213, 234 

5, scabriu^rula, 239 

„ septemspinosa, 265 

* „ sim», 214, 227, 297 

,, splendida, 219 

* „ trwncata, 214, 234, 296 

„ unidmtata, 211, 215, 216 

„ urania, 212, 217, 218, 220 

„ vitfata, 213, 232 

„ whitei, 214, 225 

„ whitmeei, 212, 224 

LE0COSIADiE, 164 
LKDC08lDiB, 103 
Leucosidica, 135 
Leucosiens, 1^4 

Leucosiid®, 134, 135, 186, 16 289 
Leucosiidea, 135, 164 
Leucosiin.®, 135, 165, 166 
Leocosiinea, 134 
Leiicosilia, 167 

„ granulosa, 193 

Leucosioida, 167 
Leucosoidea, 135 
JAahum, 450 
lilMODOREiB, 106, 107 
Li^nodorum, 107 
Lioscorpius, 312 

„ longiceps, 312 

Listera, 118, 126 

* „ alternifoUa, 120 

* „ hu'eviraulis, 126 

5 » japonica, 127 

* „ longicaulis, 126 

Lithadia, 166, 261 
Lithodes, 99 

♦, a^ast/Ziz, 88, 99 

LHhodidss, 99 
JjOphiuSj 317 

„ indiciis, 317 

„ luguhris, 318 

„ mutilus, 317 

LophogaStrid-®, 89 
Lopliopstdlvm, 339, 340, 346, 348, 352 

* „ Curtisii, 348, 851 


Lophopeialum fimbriatnm, 348, 349 
,5 fiif-cescens, 348, 352 

,, javanum, 349 

„ lUtoralis, 346 

* „ ohlongifolium, 348, 351, 352 

* „ ohlongum, 348, 350 

„ ovatum, 349 

* „ pachyphyllum, Z4B 

„ pallidum, 348, 3.50, 351 

„ rejiemim, 347, 348, 352 

* >5 Scortechinii, 34-8, 350 

* „ mhobovatum, 348, 349 

Lopkos, 139 

Zyreidus, 94, 102, 135, 289, 290, 294 
„ channeri, 294 

„ gracilis, 10*2, 294 

Lyforhynchus, 550 

* f, maynardi, 562 

,, Hdgswayi, 562, 566 

Macrocapnos, 12, 13 

Macruba, 90 

Macruridje, 309, 324 

MacruruSf 824 

,, brevirostris, 325 

„ cnvernosvLS, 309 

„ jiahelHspinis, 324 

„ heterolepis, 309, 326 

„ hextu,^326 

„ hispidus, 326 

5 , hoskynii, 826 

’ „ ZsBi'W, 326 
„ lophotes, 326 
„ macrolophus, 325 

,, parallelus, 324 

„ peter sonii, 325 

„ polylepis, 325 

„ pumiliceps, 325 

„ quadricristatm, 325 

„ semiquincimciatm, 325 

„ wood-masom, 326 

„ '{Chaliminis) hispidus, 220 

„ (Gcelorhynchus) flaheliispinis, 

324 

„ „ investigator is f 

325 

„ ,, parallelus, 324 

„ ,, quadricrista- 

tus, 826 

„ (Macrv/i'us) brevirostris, 825 

„ „ hextii, 326 * 

,, „ hoskynii, 326 

,, lophotes, 325 
„ „ macrolophus, 325 

„ „ petersonii, 325 

„ „ polylepis, 325 

,, „ pmniliceps, 325 

„ ,, semiqmncunci&iusy 

325 

^acrurus (Macrurus) tuood^masoni, 326 
' . (Mnlacoccphaliis) I^vis, 320 

„ iMystoGomirus^ycaiwnosus, 309 
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Macrms (Mifsiaconn.ru$) heterolepiSi 309, 

326 

Matid/:e, 105 

Malacoccphahis IiBviSf 326 
Malacosteus, 334 

„ indicus, 334. 

Malacosteaca, 89 
Malthopsis, 319 

luteuSf 319 

Mangiferaj 460, 466, 479 

„ andamanica, 466, 470 
mema, 468, 477, 478 


Matuta victor, var. quarta, 159, 162 
,, „ ,, quinta, 158, 169 

„ „ „ secunda, 160 

„ 5 , „ sexta, 158, 159 

„ ,, tertia, 162 

„ victrix, 156, 160 

,, „ Y^v. crebrepunctata, WO 

Matutidjj, 137, 139 
MATUTiNiE, 135, 136, 137, 138, 139 
Matutoida, 138 
Matutoidea, 137 
■“""4,314:' 


:3> , 

domestica, 473 


99- 

mizolepis, 314 


foetida, 467, 474 

Melanochyla, 461, 502 

5J 

fragrans, 467. 476 


>9 

angustifolia, 602, 606, 

>9 

gracilipes, 467, 474 
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Griffithii, 466, 468, 479 


99 

auriculata, 502, 505, 506 

99 

Eorsfieldi, 475 


■99 . ■' -. 

hracteata, 502, 506 

9) 

indica, 467, 470, 472 

# 

» ■■ 

densijiora, 502, 503 

99 

hemanga, 468, 477 

# 

9 9 

Kunstlei'i, 502, 504 
Maingayi, 602, 504 

99 

lagenifera, 468, 476 


' " 99... 

99 

longipes, 467, 471, 473, 479 


99 

nitida, 503, 507 

9) 

longipetiolata, 467, 470 


99 

rugom, 5U2, 505 

99 

maci'ocarpa, 476 


99 

tomentosa, 502, 503 


„ Maingayi, 466, 469, 470 

„ microphylla, 466, 468 

ohlongifoUa, 467, 473, 474 
,, odorata, 467, 474 

„ oppositifoUa, 46o 

„ Farih, 474 

,, pentandra, 467, 472 

„ policarpa, 477 

„ quckdrijida, 467, 470, 47l 

„ scleropJiylla, 466, 469 

„ superha, 468, 478 

Mangiferae, 460 
Maniisia, 297 
Mantisieae, 299 
Mareca penelope, 567 
Matapa aria, 47 
Matata, 135, 138, 139, 153, 289 
„ appendiculata, 162 

hanhsii, 154, 155, 156, 157, 158, 
163 

„ circuUfera, 162 

„ disUngiienda, 1 d4<, 159 ; 

,, granulosa, 154, 156, 159 

„ inermis, 157 
„ laevidacfyla, W2 

lesumrii, 155, 160 
„ lineifera, 162 

„ 156, 156, 158, 161, 163 

maculata, 156, 160 
„ miersii, 155, 157., 163 
„ oUuHifrons, 154, 159 

„ peronii, 155, 160^. 163 
„ picta, 154, 155, 156, 158 
„ plampes, 154, 156, 158, 161, 162 

„ rubra-lmeata, 156, 162 

„ victor, 154, 3 55, 156, 158, 160, 162 
„ YMf prima, 160. 


Melanorrhcea, 459, 460, 483, 487 

„ aptera, 483, 484, 487, 488 
Curtuii, 483, 486 
,, Duthieana, 486 

* „ inappendiculata, 483, 484, 

488 

„ Maingayi, 483, 484, 485 

* „ torquata, 483, 484, 486 

„ Wallichii, 483, 484 

„ Woodsiana, 483, 485 

Melanostoma, 311 
MEL1ACE.E, 114 
Meliosnia, 454, 455, 459 

* „ Golletiana, 116 

„ elliptica, 455, 456 

„ ferruginea, 116 

„ lanceolata, 456, 458, 459 

„ „ ■ var. puhescens, 458 

„ lanciJoUa, 455, 456 

* „ Uvis, 455, 457 

„ nitida, 455, 457 

„ pungens, 117 

^ „ Bidleyt, 456, 458 

„ simplicifoUa, 456 

„ sumatrana, 457 

„ W^ightii, 117 

Merocrypfus, 166, 166 
Mic7^opus, 313, 

„ unipimia, 313 

Microstemon, 461, 497 

„ Ou7'tisii, 498 

„ officinale, 500 

„ veluHna, 498 

* Microsfylis soprophyta, 118. 

Microtropis, 339, 340 

„ hivnlvia, 340, 341, 343 

„ coriacea, 369 
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Microtropis discolor , 340, 341 

* „ eUipHca, 340 

j, fiUformiSy 340, 342! 

,, longifoUa^ 369 
Mildea, 450 

Milling fom.a siimatrana^ 457 
Milvits migrans, 567 
Minous, 313 

„ coccineus, 314 
j, inermis, 314 
„ trachycephaluSf 313 

Mischocar^uSy 421, 447 

„ fuscescensy 447, 448 

J, swnatramis, 447, 448 

„ sundiacuSj 447 

Molinaea, 448 
Monomitopus, 308, 321 

„ . conjugator, Z04iyZ09 

„ nigripinniSf 305, 309, 322 

Motacilla alha^ 567 
„ citreolay 567 
„ feldeggiiy 567 . 

„ personata, 567 

Moulmsia cxipanioideSy 425 
„ ruhiginosa, 425 
Mxinida, 99 

,, microjps, 99 
„ subrugosa, 536 
MunidopsiSf 99, 100 

„ margaritay 100 

„ stylirostris, 99, 100 

„ trifidUy 99 

* „ wardeniy 88, 99 

Murmnesossy 338- 
MURiENIDJE, 336 

Murexy 520, 535 

Mursitty 103, 185, 138, 139, 148, 151, 162 
„ hicristimanay 103, 150 
„ hmvaiiensiSy 149 
Myctophum pterotus, 333 
Myray 135, 165, 167, 168, 200, 254 
„ affmiSy 202, 205, 206 
„ australis y 205, 206 
^ „ hrevimanay 202, 206, 208 
„ carinatUy 203 
„ coaiitay 203 
5 , darnleyensisy 202, 207 
,, duhia, 203 
„ eleganSy 202, 208 
„ eudactyluy 255 

„ fngaxy 199, 201, 202, 204, 205, 206 
„ „ var. coaiitay 203 

„ mamillarisy 205, 206 

* „ pentacanthay 202, 204 

• „ punctata, 205 

„ suhgranulata, 205 
Myrodes, 135, 165, 167, l7l, 254, 257, 259 
„ eudactylusy 255 
„ gigasy 255 

Myrodoida, 167 
Myroiiu, 167 


MyropsiSy 167, 200 
Mystaconurus cavemosus, 309 

„ heterolepiSy 309, 326 

NarceteSy 335 

„ erimelaSy 335 
Naseus vlamingiiy 315 
Natica, 531 

NEMATOCARCINIDiE, 95 
Nematocarcinus, 95 

„ gracilisy 95 

Nemichthys, 336 

„ acanthonotuSyZZQ 

NeobythiteSy 308, 309, 321 

* „ conjugator, 304, 322 

„ macropSy 321 

„ nigripinnisy 305, 322 

„ pterotusy 309, 321 

„ squamipinnisy 321 

„ steatiticuSy 321 

* „ (Monomitopus) conjugatoTy 

304 

„ „ nigripinniSy 

305 

Neophron gingmianus, 567 
NeoscopeluSy ZZZ 

yy macrolepidotuSy 333 

Neottie^, 106, 107, 124 
Nephelium, 420, 432 

„ Bengal enscy 435 

„ chryssumy 433, 437 

„ costa^Him, 433, 436 

„ echinaiumy 436 

„ eriopetMumy 433, 438 

„ eximiumy 441 

„ glahrumy 483, 440 

„ hamulatumy 433, 437 

„ hyyoleucumy 435 

„ lappaceumy 433, 434, 436 

„ „ var. glahrumy 434 

„ LonganOy 433, 434 

„ „ var. hypoleucay 4iZ4ty 

435 

„ Maingayi, 434 

,, MalaiensBy 433, 439 

„ Moray 435 

„ muricatumy 432 

„ ophiodeSy 433, 438 

,, pupUluMy 435 

„ ruhescens, 433, 435 

„ sufferugineumy 433, 439, 

„ verticillatumy 427 

NephropsiSy 94, 96 % 

„ aUanticay 96, 97 

„ carpenteri, 97 

„ Stewartiy 96, 97 

,, Suhmiy 88, 96 

NeUastomOy 338 

„ tseniola, 338 

Nettion creccay 667 
Nothocaris hinoculusy 92 
Nothocissm spicigeray 389 
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NothociiesHs sumairana^ 365 
Noto^oideSf 289 
Motopm, ]35, 289, 290, 291 
„ dorsipps, 290 
micia, 135, 167, 169, 187, 190, 198 
„ pfejeri, 191 
„ speciosa, 190, 191 
Nucioida, 167 

Nunia, 135, 165, 166, 170, 178, 184, 260 
„ ablrevintOf 180, 183, 184, 185 

* „ hlanfordi 179, 182, 183, 296 
,, hardivicHi, 180, 181, 182 

^ „ nasuia^ 179, 183, 296 

* „ persica, 180, 183, 185, 296 

„ pUcata, 179, 181, 183, 183 

„ „ Ticc nudorumf ISO 

„ ruhifera, 180, 185 

’ Nurdlia, 135, 165, 167, 171, 259, 261 

„ dentatn^ 260 

* „ tonsor^ 261 

Nursilioiba, 167 
NctbvSioiba, 166 
Nyroca africana, 567 
Ochthodrom'UfS geoffroyif 567 

„ mmgoluSf 567 

Odina, 461, 601 
„ Wodier^ 601 
OdontochiktSf 125 

„ Mhvediy 125 

^ „ torf us, 126 

OdontostomiiSf 307. 333 

,, atratusy 333 

Oncychomdrpha, 135,^66, 167, 169, 235 
„ lamelligemy 236 

Ophibia, 561 
Ophidudje, 304, 308, 321 
Opliiomorus tridadyLus, 561 
Opiirybe^, 130 
OpfiQ'ys, 134 
Obchibaceje, 306, 107 
Oreophoroida, 166 

Oreophorusy 135, 166, 166, 170, 172, l73, 
176 

„ reticulatuSy 174 

* „ „ var. alcicornis, 175 

Onthyiay 138 

Orithyioiba, 188 
Ornitrophe Aporetictty 423 
„ asiatica, 423 

„ Gohbey 422 

„ glahray 423 

„ Malabaricay 423 

,, Bohmideliay 4i%Z 

„ serratay 423 

„ villosa, 423 

Osachilay 138 
Ostracimiy 338 

„ forriasiniy 338 

Otophoray 420, 429 

„ eryfhrocalyXy 430 
„ paucijtigay “^6 


* Otophora sessilis, 430 
Ottilia zeylanica, 415 
OxypleurodoQi, 106 

„ stimpsoni, 106 

OXYRHYNCHA, 105 
OXYSTOMA, 134, 135, 274, 289 
Oxystomata, 102, 135 
PaederotUy 59 

„ 'borealiSy 64 

Pagurid^b, 516 
FaguristeSy 517, 626 
„ himiSy 627 

* „ ■ puniceuSy 517 , 527 

^ „ pudlluSy 518, 526 

„ setosusy 529 

Fagur uSy 518 

„ ahyssoruniy 580 

„ dear7natuSy 517, 518 

„ deformiSy 518 
„ eleganSy 519 

„ pedunculatuSy 618 

„ spirigeVy 524 

„ tihiceny 518 

„ varipes, 518 

FalssmonelUty 95 

„ laccadivensisy 95 

PAXiEMONIDjE, 95 
Fanaat micranthuniy 113 
Fancovia ruliginosay 425 
PANDAUDiB, 92 
FandaluSy 92 

^ yy alcochiy 88, 92 

* FantUngiay 107 

* yy pamdoxaylO^ 

PAPAVERACEiE, 10 
FapiliOy 44 

„ aristolochise, 43, 47 
„ demoleuSy 45, 46, 47 

„ eurypylus, 44, 47 

Faracelastrus, 342 
Faracetitroscylliumy 308, 310 

„ ornatumy 308, 310 

FaracpcloiSy 138 
FaradicrSleney 809, 322 

„ mwlHfiliSy 322 

„ nigricaudiSy 322 

„ vaillantiy 322 

FaralepiSy 307 
Faranepheliurriy 421, 449 

* „ macrophyllumy 449, 450 

* „ nitidmuy 449, 450 

Farapagurusy6ie, 517, 629, 533, 533 

„ abysaorwn, B30 

„ affiniSy 630 

* „ andei'soniy 517 yBm;BZiyB32 

,, . gi'acilis, 634 

„ minutu$y 517, 531 

„ mmstrosiiSy 533 

„ pilosimanusy 530 

Parapbnjeina, 90 
FarapenseuSy 90 



Fampenmus 90 * 

Parascomhrops, 311 

„ pelUiciduSy 311 

FariUa, 135, 165, 167, 169, 191, 197, 198 
„ alcocM) 198 

^Fariphiculus, 135, 167, 171, 257 
„ coronatus^ 258, 259 

^ „ rostraiusy 258, 259, 296 

Farishiay 461, 492 
„ insigniSy 492 

„ var. pulescenSy 492 
„ „ „ tomentosay 493 

„ Maivgayiy 492, 493 

„ puhescenSy 492, 493 

FaromolopsiSy 102 

loctsiy 102 

Paroneirodes, 318 

„ glomerosusy 318 

Parthenocissus cmpidiferay 113 

„ semicordatay 113, 397 
PASIPHiEIDj;, 95 
Pediculati, 317 
Pediculm marinus, 290 
PEGASID33, 320 
Pegasus natanSy 820 
PeNuEIDJi, 90 
PENiEIDEA, 90 
Penaeus fissurusy 90 
Pentacheles, 98 

gihha, 98 


ilBllBi'Sr; 


fill 


phosphorus, 98 


Penfaspadon, 401, 499 

„ .”o,« 

Perns, 316 v ^ m*-; 

„ tetracanthuSy 316 ‘ ‘ 

Periphaneta americantty 42 
Peristethus murrayi, 320 

„ Twers>audersoniy 320 
PersephonQy 167 

Philyray 135, 165, 167, 168, 201, 234, 237, 
248, 254 

„ adamsii, 238, 253 
^ yy coralUeolay 238, 247, 296 

„ glolosa, 199, 238, 242, 243, 245, 

' 246 

. „ glolulosay 238, 245, 247, 253 

„ heferogranay 245 
„ longimanUy 242 

„ platychiray 237, 238, 241, 242 

„ poliia, 243, 245 

„ porcellanay 243 

„ punctatUy 242 

„ sedbrimculay 238, 239, 240, 241 
^ 238, 241, 296 

„ verrucosa, 238, 240, 247, 248 
Phlyxia, 166 

„ erosa, 186, 189 

Phoberusy 96 

„ csecusy var, sullevisy 95 
PhotostomiaSy 309 


Photostomias guernei, 310 
*Phrynocephalu$ eMptilopus. 556 

„ inter scapular is, 556 

„ luteo-guttafus, 557, 561 

„ maculatusy 556 

„ olimeriy 555 

, „ ornatuSy 555 

PhyCy 95 

,, ailcoc1c%y 95 
Physachseusy 106 * 

„ ctenumsy l06 
Physiculusy 321 

,, argyropastus, 321 

if roseuSy 321 

Physostomi, 331 
PhysuruSy 124 

„ Blumei, 124 

* „ herpysmoideSy 124 

Picarustica, 566 
Platymeray 137, 138, 151 

„ gaudichaudiiy 151 
PlatytrqcteSy 335 

„ ttpusy 335 
Pr.ECTOGNATHI, 338 
Plesionikay9dt 

„ hifurcUy 93 
Pleuronectes, 305 
Pleuronectid^, 305, 327 
Pcecilopsettay 328 

„ maculosa-y 328 
„ prmlonga, 328 
Pogonia, 129 

* „ falcata, 129 

' Picrcroglossat 180 


'-‘f ; 




Polyipnusy 331 ^ 

spinosuSy 331 
Polytnixiay 316 

„ nobilis, 316 
Pomaderris capsularis, 377 
Pometiay 420, 440 

„ alnifolia, 440, 443 

* „ Curtisiiy 443 

,, eximiay 441 

* a gracilis, 440, 441 

macTrocarpa, 440 
„ pinnaia, 440, 441, 443 

* yy Ridleyi, 443 

„ teruata, 42B 

yy tomentosa, 441 

Ponerodon, 817 ^ 

„ vastaior, 317 
Pratincola maura, 566 
Priacanthu^y 311 ^ 

„ fax, 311 . 

„ •macracanthuSy 311 

Prinia lepida, 566 
Prionotus atepis, 319 
PromyllanioTy 337 . 
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Indem, 


Promyllantoy purpureus^ 337 
Prosopodasys leucogaater, 313 
„ tmchinoideSj 313 

PseftyUiii, 328 

„ ocellata, 328 

„ pellucAdai 328 i 

PsemlopUlyra, 135, 166, 167, 168, 234, 
248 

* „ Uanfordi, 249, 252, 296 

„ hoedtiiy 233, 234 

„ melitiu 249, 253 

„ pusilla, 249, 251 

3 , tridentata, 249, 250, 252 
„ wood-masoni, 249, 250, 

25 i, 296 

Pseudoscopelus, 317 
Ptelea viscffsa, 451 
PterisantheSf 384,407, 408 

„ cissoides, 407, 408 
„ coriaceaj 407 

„ „ var. araneosa, 408 

„ heterantha, 407, 408, 409 

„ involucraia^ 408 

„ pedaiay 407,409 

„ polita^ 407 

Pte^"0€le$ arenariuSf 567 

„ coron«£w8, 567 ^ 

PUroclurm nenegallus, 567 
Pteroidonus, 309 
Pierois^ 313 

^ ,, rmcrum^ 303,313 
Ptyonoprogne ohsoleta^ 667 
Pycnocraspedum, 321 

„ &qmmipinnej 321 

PylopaguruSy 517, 522 

* „ magnimanus^ 617, 518, 522 
Pyrospermum calophyllumy 355 

Bflj'a, 310 

. „ mammillidenSy 310 
310 

: MmMliay 103, 136, 165, 167, 169, 191 
' f . 

’* „ 258 

* „ ' ebwrma, 193, 197 

* „ 193, 195 

„ granulatay 190, 194 

„ granulosay 194 

„ lamelUdentatay 190, 192, 195 

* „ lanatay 192, 193 

„ pustuUlabriSy 192, 193, 195, 

197 

„ pustulosay 103, 190, 192, 196 

Banellay 520 ^ 

EamUay 289 
BamnOy 135, 289 
„ dorsip&Sy 290 
Baninibb, 102, 134, 135, 136, 28B 
Eaninibea, 135, 288 
Bai?iniens, 135, 288 
BAISfINOlBEA, 288 


Baninoides per$07iatus, 293 
se^'i'afifronHy 293 
Baninopfiy 289 
Betinaria scandenSy 384 
BHAMNEiE, 370 
Bhamnus acuminatfiy 377 
„ Jujuhay 372 

„ CEnoplia, 373 

Mhesa Mo jay 355 
„ paniculatay 355 
Bhodospiza ohsoleta, 567 
Ehoidead, 460 
RhoinhoidichthySy 328 

„ angtn^tifroyiSy 328 

„ aziirms, 328 

„ polylepis, 328 , 

„ valde~7'ostratiiiiy 328 

BhuSy 461, 500 
„ Oohbe, 422 
„ Pei'ahensisy 500 
BhynchanthuSy 297, 298, 299 
„ longiJimiSy 297 

Biveoy 537 

„ ornata, var. Griffithiiy 537 
BoHtellariay 522, 524, 527, 533 
Buticilla erythronota, 566 
„ TujlveTitTUy 566 , 4^ , 

8abia, 454, 455 T 
, „ Jlorihunda, 456 

„ limonaceay 464 
„ sumatrana, 454 

„ viridissimuy 455 

Babiace^, 116, 453 
Saccogastevy 323 

„ maculata, 323 

Saccolabiumy 122 

„ aeuminatum, 122 

* yy lancifoUuniy 122 
Sacculinay 164 

Scelanthus quadragonousy 398 
Salaciaj 340, 36 1, 363 
„ alternifoUay 362 

* „ campanuloidea, 361, 363 

. „ flavescenSy 362, 366, 36B, 369 

„ „ var, dumosoy 369 

„ grandifioray 363, 363, 365 
„ „ var. longifolia, 361,360 

„ GriJ^tUi, 361, 364 

* „ Kunstleriy 362, 368 

„ laevigata, 360 

„ latifoUay 362, 366 

„ Laivsoni, 362, 369 

„ Lobhii, 362, 370 
„ longifoUay 365, 366 

„ macrantha, 366 

macrophylla, 367 
„ Maingayiy 361, 363 

„ ovaliSy 369 
, „ PeraJcemis, 361, 364 

„ , platyphylla, 366 
„ podopetala, 367 
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Salacia polyantTia, 362, 367 
„ ^rmoideSf 362, 366 
,, „ var. macrophyllai 367 

„ ruhra, 362, 370 
„ ScortecMniii 361, 364 
„ terminalis, 361 
„ viminea^ 361, 362 
,, Wiglitiana, 367 
^ „ Wrayi, 362, 367 
SamariS) 327 

,, cr'istatus, 327 
Sapindacea, 446 
Sapindace^e, 116, 419 
8npmdus adenophrjUus, 446 
„ bengalensis, 435 

„ Danura, 427 

,, fraxinifoliuSf 425 

„ longifoUus, 425 

„ monogyna, 435 

„ montanus, 426 

„ pinnatus, 424 

„ Barah, 424 

„ ruhiginosa, 425 

„ sapmarioj 424 

„ squamosuSf 444 

SarcantliuSf 123 

„ bamhtvsariim^, 123 
Sarcogram^nus mtiicas, 567 
Sauromurasnesox, 338 

,, Vorax^BdB 

SauruSi 307 

Saxicola alhmigrai 566 

„ deaertij 566 ^ , 

Scalpell urn, 281 "" 

Scaptira acutirostods, 560, 561 ' 

^ „ aporosceles, 559, 563 
„ scr'ipta, 559 
Schembra ValUf 112 
ScHIZOPODA, 89 
Schmidelia adenophylla, 423 
„ Aporetica, 423 
„ Cobbe, 423 

„ dent-ata, 423 
„ distachya, 423 

,, glabra^ 423 

„ Kobhe, 423 

„ orientalis, 423 
,, ornitrophioides, 423 

„ racemosa, 423 
„ Elwedii, 423 

„ ternata, 423 

,, timorensis, 423 
„ vestita, 423 

„ villosaj 423 

„ {Allophyllus) oruitrophioideSj 

423 

Sciasna ophiceps, 315 
ScianeeteSf 329 

„ lophoptera, 329 
„ macropMhalmuHf 329 
315 


SciNCIDJ!}, 561 
SCITAMINEAB, 297, 298 
Sceeeodermi, 388 
SCOPELAECHINA, 306 
"^ScopelarchuSj 306, 332 

„ Guentherif 307, 332 
ScopelengySi 333 

„ tristiSf 333 
SCOPELID^E, 306, 332 
Bcopelus^ 307, 333 
„ engrauUs, 833 

„ macrolepidotus, 333 
„ pterotus, 333 
„ pyrsoboluSi 333 
„ (Myctophum) pterotus, 333 
ScopoUa, 543 

,, luriduy B4B 

Bcorpasna, 313 

* „ bucephalus, 302, 313 

* „ erostris, 302, 313 

ScORPJENIDiE, 302, 312 
SCROEHt7I.AElNEi3E, 61 
SCYLLARIDiB, 98 
SCYLLARIPBA, 98 
SCYLLID^, 310 
Bcyllium, 310/ 

„ canescens^ 310 

,, hi spidum, BIO 

Scyphopetalum, 449 
Bcyramathia, 105 

„ rivers-andersonif 105 
Scytalia bengalensis, 435 
„ '■ JOanura^ 427 

■ ^ 7 ; : ^ 

Sebams, 812 

„ ^ hougainvillU, 302 

„ hexanema, 312 

„ muciparus, 312 

„ serrulatus, 312 

Selabine^, 57 
Semecahpe^, 461 
Semecarpus, 117, 461, 491, 508, 512 
„ albescens, 612 

„ Anacardium, 509 

* „ Curtisii, 508, 509 

„ fflauca, 512 

,, Grahami, 512 

„ grandifoUa, 496, 497 

„ heterophyllus, 510, 511 

* „ Kurnsii, 508, 510 

* 5 , lueens, 508, 510 

„ lurida, 491 

* „ . Frainii, 608, 511 

„ subraeemosa, 117 

^ ft subspathulatuSf 117 

^ „ velutinaf 608 


rohmtus, 92 
rubrognttatuSf 92 
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Serge ST iDiE, 92 
Serranid*®, 311 
S'iremho nigripinms, 322 
Smythea, 371, 380 

„ calpicarpa^ 381; 3 82 

„ macrocai'pa, 381 

^ ,, reiiculaia^ 381 

SoLANACEiE, 541 
Solanum^ 541 

„ alhicaule, 543 

„ BalhuUj 543 

„ . harhisetumj 541 

* „ 5 , var, Qnffifhiif 541 

„ ferox, 542 

„ gracilipes, 543 

„ indicuiUf 642 

„ „ var, 543 

,, injiatwriy 542 

,j hhasianum, 542 

„ Kurziii 541 

„ puhescens, 641 

„ „ var. lobataj 541 

„ sciiidicum, 542 

„ sisymbriifoUumf 542 

„ svrhtruneatumj 541 

j, trihola-tum, 543 

„ verhaseifoliumt 541 

Solea^ 329 
,5 cyanea, 329 
’ oculiiSf 329 

vmbratUiSyZ29 
„ {AcMrm) cyanea, 329 
„ „ oc'nluSf 329 

„ „ wnbratiliSf 329 

Bolenoc&t'a^ 91 

„ hextiiy 88, 91 

SOLENOCEEINA, 91 
Spatula chjpeata, 567 
Spelssophoms, 166 
SPXNACIDiE, 308, 310 
Spiropagurus, 524, 526 

„ spiriger, 517, 518, 524 
Spondi^, 461 
Squamipinnes, 303, 312 
Stag maria vermcifiua^ 481 
Staphylea indica^ 415 
Stellio nuptuBf 

Stenodactylus orientalis, 554 
STERNOPTYCHIDiE, 331 
Bternoptyx, 331 

„ diaphana^ 331 
Stigmaria vernicifiua, 485 
Btomias, 333 

„ elongatmt 333 

„ nebulosm^ 333 

Stomiatibje, 309, 333 
StreptocephaluSi 638 

„ hengalensiSf 538 

Streptostigma viridifiorum^ 452 
Bivintmia, 460, 488, 492 

„ florihundaf 490, 492 


*S^vintonia lurida^ 489, 491 

„ Penangia^ia^ 489, 490 

„ Schwenhii^ 488, 489, 492 

„ spiciferaj 489, 490 

„ „ VBT, Bcortechinnj4:9l 

Sympag^irns, 517, 532, 534 
„ arcuatus, 534 

„ 7nonstrostts, 617, 533, 534 

„ nudiis, 532 

„ pilimanuSf 534 

B^jnagropSf 311 

„ philippinensef 311 

By^iaptw'a, 329 

„ altipinnis, 329 

„ quagga, 329 

Syndesmis elegans, 481 
Tachyhaptes minor, 667 
T^niolahnis, 320 

,, cyclograptm, 320 
Taphro^netopon Uneolatum, 663 
Taphrometopiim Ihieolatum, 663 
Tauredophidium, 323 

„ hextii, 823 

Teleostei, 311 
Teratoscincus fceyserlingii, 553 
„ sciwcii^s, 553 

Tetragonopterus trianguXwm^ 312 
TetraBtigma, 386 

„ lanceolarium, 395 

„ peduncular e, 393 

Thaumastomias, 309, 334 

„ atrox, 310, 334 

Thealia, 149 
Thyo-siteSy 315 

„ hengalensis, 315 
„ prometheoides, 315 
TinnuncuZus alaudarius, 567 
Tipularia, 118, 119 
Tlosy 135, 165, 166, 170, 176, 184 
* „ patella, 176, 296 • 

„ petrdeusy 176, 177 
Tonsella disperma, 360 
„ prinoideSy 367 
Toxicgdendrum Cobbe, 423 
T^'achichthys daT’iuinii, 314 
,, intermediuSy 314 

„ japonicuSy 314 

TRACKiNIDiE, 316 
Triaca^ithodeSy 338 

„ etMopSy 338 

TRXCHIURIBiE, 316 
Trichonoti'd^, 320 
Trichopeltariony 103, 304 
„ nohile, 104 

^ „ ovale, SSy 103 

Trigla hemisticia, 319 
Tf igonachraB, 421, 445 
„ acutay 445 

Trigonocarpus littoralis, 34-6 
Trochisandra indicay 355 
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Tarpiniaf 421, 452 
,, latifolia, 453 

„ martahaiiica, 453 

„ microcarpay 453 

„ ne^alenaiSj 453 

„ 'pomiferea, 452 

j, „ var. sphaerocarpa, 

453 

„ sphae7'ocarpa, 453 

TYMOLiNiE, 135, 136, 273, 274, 289 
Tymolus, 274 
UhUas, 166 

Upiipa epops, 567 » 

UranoscopuSj 316 

„ cognatus, SIQ 

„ crasBiceps, 316 

Uioconger, 338 

„ vicinus, 338 

IJromastix asmussii^ 557 
UroptychuSf 94, 101 

„ nitidus, 101 
XJsubis triphyUa, 422 
VANDEiE, 122 
Varanid^b, 558 
Varanus griseus, 558 
Yentilago, 371, 378, 381 


Yitis cmnamoheaf var. compositifolia, 

392 

„ composUifoUa, 386, 391, 392, 407 
„ cordifoUa, 111 
„ coriaceai 404 
„ cosiata, 110, 112, 399 
„ crenata, 403 
„ diffnsa^ 108, 401 
„ discolor, 112, 387, 399, 405 
,, divevsifoUa, 399 
„ . dubia, 113 
,, elegans, 386, 392, 407 
„ erioclada, 112 
„ furcata, 887, 399, 405 
„ „ var. puhescens, 399 

„ giganUa, 110 

„ glaherrimUi 108, 109, 387, 400, 401, 
405 

„ glwwca, 109, 1 10, 400 
„ graciliSf 385, 389, 405 

„ hastata, 108, 401 

„ Beyneana, 109, 111, 114 
„ Bimalayana, 112, 113, 397 

„ „ var. semicordata, 112, 

113, 397 

„ inasqualis, 399 


„ hracteata, 379 

„ calyculata, 378, 379 

„ denticulata, 379 

, 7m‘ocar3?a, 378, 380 
380 

„ „ var. piilescens, 382 

„ Madraspatana, 378, 380 

,, Maingayi, 378, 379 

,, silhetiana, 379 

,, Smithiana, 379 

,, sulphur ea, 379 

Veronica, 52, 60 ^ 

564 

VXPERIDiE, 564 
Vifis, 108, 384, 395, 400, 408 
,, adnata, 109, 110, 387, 898, 405 
„ andamanica, 386, 393, 396, 406 
,, angulata, 110 
„ aquosa, 110 
„ assamica, 109 
,, assimilis, 113 
„ larhaia, 110, 385, 387, 405 
„ „ var. trilohata, 388 

„ hracteolata, 114 
„ campylocarpa, 113 
,, cantoniensis, 386, 397, 407 
„ carnosa, 403 

„ cerasiformis, 108, 109, 387, 400, 
402, 405 

„ „ var, Wallichii, 400, 

401 

„ cerifera, 108 

„ cinnamonm, 386, 389, 391, 405 


indica, 112 

japonica, 387, 403, 406 
Kleiniana, 109 
Kunstleri, 386, 396, 406 
laeta, 110 

lanata, 111, 112, 388 
lanceolaria, 1 13, 386, 895, 406 
109, 112 

V 394, 406 

Idnnmi, 110 

macrostaehya, 385, 888, 405 
molliiS^ 403 

mollissima, 387, 402, 406 
montana, 112 
MoUleyi, 391 
fimricata, 395 
neilgherrensis, 112 
nitida, 391 

novemfoUa, 387, 394, 403, 406 
oxyphylla, 113 
pallida, 109 
parvifoUa, 111, 112 
pedata, 403 
pedicellaia, 114 

pendimcularis, 386, 393, 394, 406 
pentagona, 109 
poliia, 407, 408 

polystachya, 386, 389, 390, 406 
polythyrsa, 386, 390, 407 
Pterisanthes, 408 
pubifiora, 393 
pycnantha, 113, 396 
pyrrhodasys, 110 
guadrangularis, 387, 398, 405 
repanda f 110, 112 



y/fib' rejpens, 109, 110, 1127^87, 3^, 400, . 

405 -r 

„ riparia, no 7 

„ mfula^ 409 ^ ' 

„ wgfosa, 111, 1 12, 

„ rumicisperma^ 895 
„ sagittifolia, 108, 109, 401 
^ „ ScoTtechimif 386, 392, 4Q5 

* „ „ var, puhescenUi 392 

,, semicordata^ 112,113, 386, 896, 406 
„ „ var. Royleif 113, 397 

„ „ „ Scortechiniif 113. 

397 

„ serrulatat 114 
„ specif er a j 389 
„ ienmfoliafJOZ 
„ thyrsifiora^ 386, 390, 391, 407 
„ trifoUa, 387. 402, 406 
„ tuberctdata, 395, 396 
„ vitigima, HO 
„ Wighiiana, 110, 112 

* „ Wrayiy 386, 394, 406 
Xanthochymus ovalifolius^ 369 
XenodermichthySj 335, 

„ ' guentherij 335 
Xenomy$t(Wf 338 - * * 

,, ytrucidans, 338 
Xerospermum, 420, 431 

„ laevigattm^ 431 , 

„ / ' ^ ^ t f i ? 


* » 


Bimenis diadema^ 563 
„ Kareliniii 563 


31, 432 


Zamenis ladacensis, 563 
5 , rhodorachis, 563 
ZancUfer, 289 
Zeuxwe^ 125 

„ goodyeroideSj 127 

^ „ pulchm, 127 

ZrNGiBERE.?], 297, 298 
ZizyphuSf 371 

„ aPms, 372, 375 

„ albens^ 373 

„ calophylla, 372, 374, 375 

„ celtidifoUa^ 373 

„ elegans^ 371, 374 

„ ferruginea, 373 
„ glabra, 372, 375, 376, 377 

„ glabratus, 376 

„ Horsfieldii, 372, 373, 376 

„ Jujuha, 371, 372 

* „ Kunstlei'i, 371^ 373 

,, mauritiana, 372 

„ ' Xapecdi ^78 

„ Oenoplia, 371, 372 

,5 ornata, 375 

„ pallens^ 373 

„ pedieellata, 373 

, rw./ttk,;373 

^ 376 

r;; , ’ „ scandens, 873 

,, Sororia, 372 

„ suhquinquenervis^ 374 

„ trinervia, 376 

„ trinervmSf 372, 376 

„ „ var, glabratns, 376 

cen-ulosa, 376 



